Research and

Development in
Industry: 1997

Funds, 1997
Scientists and Engineers, January 1998

Detailed Statistical Tables

Division of Science Resources Studies
Directorate for Social, Behavioral, and Economic Sciences

National Science Foundation September 1999




Research and
Development in

Industry: 1997

Funds, 1997
Scientists and Engineers, January 1998

Detailed Statistical Tables

Raymond M. Wolfe, Project Officer and Principal Author

Division of Science Resources Studies <{nsf
Directorate for Social, Behavioral, and Economic Sciences WYX

National Science Foundation September 1999



National Science Foundation
Rita R. Colwell
Director

Directorate for Social, Behavioral, and Economic Sciences
Bennett |. Bertenthd
Director

Division of Science Resources Studies
Mary J. Frase
Acting Division Director

Research and Development Statistics Program
John E. JankowsKi
Program Director

DivisioN oF ScieENcE RESOURCES STuDIES
The Division of Science Resources Studies (SRS) fulfills the legidative mandate of the National Science Founda-
tion Actto ...

provide a central clearinghouse for the collection, interpretation, and analysis of data on scientific and
engineering resources and to provide a sour ce of information for policy formulation by other agencies of the
Federal Government...

To carry out this mandate, SRS designs, supports, and directs periodic surveys as well as a variety of other data
collections and research projects. These surveysyield the materialsfor SRS staff to compile, analyze, and disseminate
guantitative information about domestic and international resources devoted to science, engineering, and technology.

If you have any comments or suggestions about this or any other SRS product or report, we would like to hear from
you. Please direct your comments to:

National Science Foundation

Divison of Science Resources Studies
4201 Wilson Blvd., Suite 965
Arlington, VA 22230

Telephone: (703) 306-1780

Fax: (703) 306-0510

email: srsweb@nsf.gov

Suggested Citation
National Science Foundation, Division of Science Resources Studies, Research and Development in Industry: 1997,
NSF 99-358, Project Officer and Principal Author, Raymond M. Wolfe (Arlington, VA 1999).

September 1999

SRS data are available through the World Wide Web (http://www.nsf.gov/sbe/srs/stats.htm).
For more information about obtaining reports, contact pubs@nsf.gov or call (301) 947-2722.
For NSF's Telephonic Device for the Deaf, dia (703) 306-0090.



A CKNOWLEDGMENTS

The preparation of Research and Development in
Industry: 1997 was managed by Raymond M. Wolfe,
Economist, National Science Foundation, Division of
Science Resources Studies (SRS), Research and Devel-
opment Statistics Program; under the direction of John
E. Jankowski, Program Director; Ronald S. Fecso, Chief
Statistician; Mary J. Frase, Acting Division Director; and
Jeanne E. Griffith, Division Director. The U.S. Bureau
of the Census designed the statistical sample and
collected, processed, and tabulated the statistics in this
report under Interagency Agreement SRS 97-14026.
Census staff who worked on this project were William
G. Bostic, Jr., Sharon K. Boyer, Elinor J. Champion,

il

Stacey J. Cole, Brian V. Greenberg, David J. Gromos,
Gary L. Kusch, William K. Mittendorf, Yvette E. Moore,
Annette J. Ralston, Ronald D. Scarlett, Ronald W. Taylor,
and Daniel R. Tulp. Raymond M. Wolfe wrote the text;
Census staff contributed descriptions of the sample and
survey methodology; and Nita Congress edited the
manuscript. Julia H. Harriston and Tanya R. Gore, under
the direction of Anne M. Houghton, Publications
Manager, Information Services Group, prepared the
report for publication and handled arrangements for
printing and distribution. Laurie Leonard and Jerrilyn
Heller of EDO Technology Services and Analysis
provided photocomposition services for this report.






CONTENTS

Page
N =T 16 [0 o) N 1
NOTE TO USERS OF HISTORICAL STATISTICS .uuiiivveiiieiie e ee e e e eeaas 3
SECTION A. DETAILED STATISTICAL TABLES «.cvvviietciieiceee e e ee e eea e 5
SECTION B. TECHNICAL NOTES .ccuiiiiee e e 177
SECTION C. SURVEY DOCUMENTS....cvvniiiei e ee e ee e ee e eeaas 231

GETTING INFORMATION ON THE WoRLD WIiDE WEB

ORDER Form



INTRODUCTION

This report is the second of two publications con-
taining results from the 1997 Survey of Industrial
Research and Devel opment. Thefirst publication, atopical
report announcing the availability of survey results,
contains analytical information and highlights the
increase in industrial research and development (R&D)
funded from companies’ own resources and the increased
sales and employment reported by R& D-performing
firms. This report contains the full set of statistics
produced from the survey as well as dtatistics on R&D
funding for the years 1987-97 and on R&D personnel
for the period January 1988 to January 1998.

The report also provides national estimates of the
expenditures on R& D performed within the United States
by industrial firms, whether U.S.- or foreign-owned.
Among the statistics are estimates of total R&D, the
portion of the total financed by the Federal Government,
and the portion financed by the companies themselves or
by other non-federal sources such as state and local
governments or other industrial firms under contract or
subcontract. Total R&D is also separated into its
character of work components: basic research, applied
research, and development. Other statisticsinclude R&D
financed by a domestic firm but performed outside the
United States, R& D contracted to organizations outside
of the firm, and the funds spent to perform energy-
related R&D. The report provides information on R&D
performing firmsincluding domestic net sales, number
of employees, number of R& D-performing scientists
and engineers, and cost per R&D scientist and engineer.

The Survey of Industrial Research and Devel opment
is an annual sample survey that intends to include or
represent all for-profit R& D-performing companies,
either publicly or privately held. The survey’s primary
focusison U.S. industry as aperformer of, rather than as
asource of fundsfor, R&D. Thus, dataon Federal support
of R&D activities performed by industry are collected,
and the resulting statistics appear in several tables; while
statistics on industrial funding of R&D undertaken at
universitiesand collegesand other nonprofit organizations

are not collected or included.* The result of collecting
and publishing performer-reported statistics is that the
federally funded R&D performance totals presented in
this report differ from the totals reported by the Federal
agenciesthat provide the fundsand the statistics published
in NSF's Federal Funds for Research and Devel opment
report series. One reason for these differences is that
performers of R& D often expend Federal fundsin ayear
other than the one in which the Federal Government
provides authorization, obligations, or outlays. (For
definitions of these terms, see section B, * Comparisons
to Other Statistical Series.”) During the past several
years, the differences have widened between the
Federa R&D funding reported by performers and that
reported by funding agencies. The report, National
Patterns of R&D Resources: 1998 (NSF 99-335), docu-
mented and analyzed these differences.

Industry statistics in this report are developed from
data collected from individual companies.? Since the
survey is company-based rather than establishment-
based, all data collected for the various components of
each company (plants, divisions, or subdivisions) are
tabulated in the company’s major standard industrial
classification (SIC). The resulting industry estimates
are reported using the SIC of the companies within each
industry. National totals are estimated by summing the
industry estimates.

Prior to the 1994 survey cycle, al companies that
spent more than $1 million annually on R&D in the
United States or had 1,000 or more employees received
a survey questionnaire every year. Beginning with the
1994 cycle, the employee cutoff was dropped from the
criteria; beginning with the 1996 cycle, the R&D level
was raised to $5 million, where it remained for the 1997
survey. For dl cycles of the survey, the remaining firms
(i.e., those that are not considered “certainties’ because

!Data on R&D performed at universities and colleges are
collected in the annual Survey of Research and Development
Expenditures at Universities and Colleges. Resumption of a survey
of other nonprofit organizations, discontinued in the mid-1970s, is
under way. More information about these surveys is available from
NSF's Research and Development Statistics Program in the Division
of Science Resources Studies.

2|n this survey and in the publications presenting statistics
resulting from the survey, the terms “firm,” “company,” and
“enterprise”’ are used interchangesbly. “Industry” refers to the activity
or group of activities included in the 2- or 3-digit standard industrial
classifications (SICs) or groups of SICsused to array statistics resulting
from the Survey of Industrial Research and Development.



of the selection criteria) are subjected to probability
sampling and may or may not receive a questionnaire for
a given survey year. Among the organizations purposely
excluded from the survey are trade associations and not-
for-profit industrial consortia. Although their primary
mission is to serve industry, these associations are
excluded because they are nonprofit organizations.

Respondents receive detailed definitions to help them
determine which expenses to include or exclude from
the R&D data they provide. Nevertheless, the statistics
presented in this report are subject to response and con-
cept errors caused by differences in the way respondents
interpret the definitions of R&D activities and by
variations in company accounting procedures.

The National Science Foundation Act of 1950, as
amended, authorizes and directs the National Science
Foundation (NSF) “...to provide a central clearinghouse
for the collection, interpretation, and analysis of data on
the availability of, and the current and projected need
for, scientific and technical resources in the United States,
and to provide a source of information for policy for-
mulation by other agencies of the Federal Government.”
The Survey of Industrial Research and Development is
the vehicle with which NSF carries out the industrial
portion of this mandate. NSF’s Division of Science
Resources Studies has sponsored and managed a survey
of industrial R&D since 1953. The Bureau of Labor
Statistics (BLS) in the U.S. Department of Labor con-
ducted the 1953-56 surveys.? Since 1957, the Bureau of
the Census in the U.S. Department of Commerce has
conducted the survey.* Census staff conduct the survey
under Title 13 of the United States Code, which prohibits
publication or release of data or statistics that may reveal
information about individual companies. Therefore, in
some tables of this report, the symbol “(D)” is used to
indicate that estimates are being withheld to avoid
possible disclosure of information about operations of
individual companies.

The content of the survey has been expanded and
refined over the years in response to an increasing need
by policymakers for more detailed information on the
nation’s R&D effort. For example, questions on energy
R&D were added in the early 1970s, following the first

3See NSF (1956) and NSF (1960).

“Data obtained in the earlier BLS surveys are not directly
comparable with Census figures due to methodological and other
differences.

oil shortage crisis. On the other hand, the frequency of
collection of certain data items has been reduced in recent
years in an attempt to alleviate some of the respondent
burden. For large firms known to perform R&D, a detailed
questionnaire (Form RD-1L) is used to collect data for
odd-numbered years, and an abbreviated version (Form
RD-18) is used to collect data for even-numbered years.
To further limit the reporting burden on small R&D
performers and firms included in the sample for the first
time, an even more abbreviated form (Form RD-1A),
which collects only the most crucial data, is used each
year.

Several changes have been made to the survey since
the early 1990s that are of special importance to users of
this report. Prior to the 1992 survey, statistics were based
on samples selected at irregular intervals (i.e., 1967, 1971,
1976, 1981, and 1987). In intervening years, a subset of
the last sample, a panel, was used. The most recent sample
before the 1992 survey was selected and first used for
survey year 1987. Original estimates for 1988-91 were
based on surveys of approximately 1,700 panel
companies that reported R&D activity in the 1987 survey.
Beginning with the 1992 survey, statistics were based on
samples selected annually. Also beginning with the 1992
survey, the sample size was increased from approximately
14,000 to approximately 25,000 firms. Annual sampling
and the increase in sample size were instituted for several
reasons: (1) to account better for births of R&D-
performing establishments in the survey universe; (2) to
survey more fully and accurately R&D performed by
nonmanufacturing firms, especially in the service sector;
and (3) to gather more current information about potential
R&D performers.

Tables containing the statistics resulting from the
1997 survey are provided in section A. Detailed informa-
tion about the history of the survey, survey methodology,
comparability of the statistics, survey definitions, and
other technical notes is provided in section B. Survey
questionnaires, instructions, and other survey documents
are reproduced in section C. Specific questions regarding
the survey may be directed to Raymond Wolfe at (703)
306-1772, rwolfe@nsf.gov (e-mail), or at the following
mailing address:

Research and Development Statistics Program
Division of Science Resources Studies
National Science Foundation

4201 Wilson Boulevard, Suite 965

Arlington, VA 22230



NOTE TO USERS OF HISTORICAL STATISTICS

For accurate historical statistics for 1987-97, use only the detailed statistical tables in this
report and not those published earlier. As a result of a new sample design, statistics for 1988-91
have been revised since their original publication. These revised statistics were first published in
Research and Development in Industry: 1992 (NSF 95-324) and better reflect R&D performance
among firms in the nonmanufacturing industries and small firms in all industries. Also, before the
1995 survey cycle, data for previous years were reviewed for consistency with current year responses
and were revised systematically during processing. This practice of routinely revising already
published statistics has been discontinued. Because of these changes, this report contains the latest
revised statistics from the Survey of Industrial Research and Development for 1987-97. These
changes and others are discussed in section B.




SECTION A. DETAILED STATISTICAL TABLES

Page

N0 0 0 4 2 RN 7
REPORTING UNITS oniiiiei e et e e e 7
COMPANY SIZE oot e e 7
CURRENT AND CONSTANT DOLLARS . .vneneeeeeiee e eeeeeenaeneans 7
DISCLOSURE AND SUPPRESSION OF STATISTICS +uvuveeeneneeeeneeereneseenenesnenns 7
(GEOGRAPHIC STATISTICS 1 utentnteeieeeee e ee e eeseee e eeea s ea e eereeeaerenarnaans 7

| D02 68 VN & (0 I 7
INDUSTRY CLASSIFICATION .oneneenineneeeeneeeseeseneseeneeasesaseresneneeeenenaenenns 7
PR CENTAGES «onenineeee et ettt e e 8

| 20101 N10) 1 [ TP 8

| I £ A 0) R BN 23 ) R 9
DN ) 02 TR 15






TABLE NOTES

These notes pertain to the tables in this section and
in section B except as noted in footnotes and other
explanatory information noted at the end of specific
tables.

REPORTING UNITS

The basic reporting unit is the company, firm, or
enterprise that included all establishments under common
ownership or control. All R&D expenditures and all
scientists and engineers of each company were classified
into a single SIC code and size category.

CoMPANY SIZE

Companies are categorized by total number of
domestic employees. The following are the six size
classes used in this report:

» fewer than 500 employees;

* 500 to 999 employees;

* 1,000 to 4,999 employees;

* 5,000 to 9,999 employees;

* 10,000 to 24,999 employees; and

e 25,000 or more employees.

CURRENT AND CONSTANT DOLLARS

Statistics in all tables are reported in current dollars.
Constant dollars are also presented in the summary tables
(A-1, A-26, A-27, and A-28). Gross domestic product
(GDP) implicit price deflators were used to convert
current to constant dollars.

DISCLOSURE AND SUPPRESSION OF
STATISTICS

Title 13 of the United States Code prohibits
publication or release of data or statistics that may reveal
information about individual companies. Therefore, the

data in some table cells may have been deleted and
replaced with “(D).” This occurs when a small number
of companies account for a large percentage of the
estimate in a particular data cell. Although publication
of certain cells may be withheld, the estimates in the cells
are always included in totals. The tables most often
affected by this rule are those that contain data on Federal
support for R&D performance.

(GEOGRAPHIC STATISTICS

The statistics cover only those operations located in
the 50 states and the District of Columbia. Statistics on
company-sponsored R&D performed outside the United
States by foreign subsidiaries of U.S. domestic companies
are included in table A-11 but excluded from all other
tables.

IMPUTATION

Missing data are imputed for some data items.
Therefore, the statistics in some table cells may be
accompanied by the notation “(S),” which indicates that
the imputation rate—the percentage of the statistic not
reported by respondents and consequently estimated—
exceeds 50 percent for that item. In such cases, the
estimate may be statistically unreliable. See table B-4
for imputation rates for specific items.

INDUSTRY CLASSIFICATION

One SIC code was assigned to each company. A
single SIC code was assigned to multi-establishment
companies based on the code that represented the most
dominant aggregated activity for that firm in terms of
total payroll. Statistics for the following industry
groupings are published in this report (SIC codes are
shown in parentheses®):

Food, kindred, and tobacco products (20, 21)
Food and kindred products (20)

Tobacco products (21)

Textiles and apparel (22, 23)

5The 1997 sample uses the 1987 revision of the SIC system.



Textile mill products (22)

Apparel (23)

Lumber, wood products, and furniture (24, 25)
Lumber and wood products, except furniture (24)
Furniture and fixtures (25)

Paper and allied products (26)

Printing, publishing, and allied industries (27)
Chemicals and allied products (28)

Industrial chemicals (281-82, 286)

Drugs and medicines (283)

Other chemicals (284-85, 287—-89)
Petroleum refining and extraction (13, 29)
Rubber products (30)

Leather and leather goods (31)
Stone, clay, and glass products (32)
Primary metals (33)
Ferrous metals and products (331-32, 3398-
99)
Nonferrous metals and products (333-36)
Fabricated metal products (34)
Machinery (35)
Office, computing, and accounting machines
(357)
Other machinery, except electrical (351-56,
358-59)
Electrical equipment (36)

Radio and TV receiving equipment (365)

Communication equipment (366)

Electronic components (367)

Other electrical equipment (361-64, 369)
Transportation equipment (37)

Motor vehicles and motor vehicles

equipment (371)
Other transportation equipment (373-75,
379)

Aircraft and missiles (372, 376)°
Professional and scientific instruments (38)

Scientific and mechanical measuring

instruments (381-82)
Optical, surgical, photographic, and other
instruments (384—87)
Miscellaneous manufacturing industries (39)
Other manufacturing industries not elsewhere
classified

®Because of the close similarity of their R&D activities,
companies primarily engaged in the manufacture of ordnance and
accessories, including complete guided missiles, are grouped with
companies primarily engaged in the manufacture of aircraft and parts.

Transportation and utilities (40—42, 44—49)
Communications (48)
Telephone communications (481)
Other communications (482—84, 489)
Electric, gas, and sanitary services (49)
Other transportation and utilities (40—42, 44—
47)
Trade (50-59)
Finance, insurance, and real estate (60—65, 67)
Services (701, 72, 73, 75-81, 83, 84, 87, 89)
Business services (73)
Computer and data processing services
(737)
Other business services (731-36, 738)
Health services (80)
Offices and clinics of medical doctors,
hospitals, medical and dental labs
(801, 806, 807)
Other health services (802-5, 808-9)
Engineering and management services (87)

Engineering, architectural, and
surveying (871)

Research, development, and testing
(873)

Other engineering and management
services (872, 874)

Other services (701, 72, 75-79, 81, 83, 84,
89)

Other nonmanufacturing industries—agricultural
services, forestry, fishing, hunting, and
mining (07-12, 14); and construction (15—
17)

PERCENTAGES

Percentages were calculated on the basis of thousands
of dollars and may differ from those calculated using the
rounded figures shown.

ROUNDING

Because of rounding, details may not add to totals.
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Table A-1. Trends in industrial R&D performance, by source of funds, in current and constant dollars: 1953-97

Page 1 of 2
Total R&D Federal Company '
Constant Constant Constant
Year Current 1992 Current 1992 Current 1992
dollars dollars dollars dollars dollars dollars
[Dollars in millions]

1953 3,630 17,988 1,430 7,086 2,200 10,902
1954..ciiieieeeeeeeeie 4,070 19,941 1,750 8,574 2,320 11,367
1955, 4,640 22,372 2,180 10,511 2,460 11,861
1956 6,605 30,764 3,328 15,501 3,277 15,263
1957 e 7,731 34,856 4,335 19,545 3,396 15,311
1958 8,389 36,940 4,759 20,956 3,630 15,984
1959, 9,618 41,908 5,635 24,553 3,983 17,355
1960......ciereiererccereieia 10,509 45,161 6,081 26,132 4,428 19,029
1961 ..eeeeeee e 10,908 46,338 6,240 26,508 4,668 19,830
1962......cireieeeereeereie 11,464 48,087 6,434 26,988 5,029 21,095
1963, 12,630 52,363 7,270 30,141 5,360 22,222
1964 13,512 55,196 7,720 31,536 5,792 23,660
19B5.....oiirerceeeicreeiei 14,185 56,831 7,740 31,010 6,445 25,821
1966......cverererrereicirereieians 15,548 60,569 8,332 32,458 7,216 28,111
1967 ..o 16,385 61,854 8,365 31,578 8,020 30,276
1968......iireiceererereteiei 17,429 63,057 8,560 30,970 8,869 32,088
1969......iieeeeeceerei 18,308 63,262 8,451 29,202 9,857 34,060
1970, 18,067 59,275 7,779 25,522 10,288 33,753
197 e 18,320 57,143 7,666 23,911 10,654 33,231
1972 19,552 58,504 8,017 23,989 11,535 34,515
1973 21,249 60,195 8,145 23,074 13,104 37,122
1974 22,887 59,493 8,220 21,367 14,667 38,126
1975 24,187 57,465 8,605 20,444 15,582 37,021
1976 26,997 60,599 9,561 21,461 17,436 39,138
1977 e 29,825 62,882 10,485 22,106 19,340 40,776
1978 33,304 65,443 11,189 21,987 22,115 43,456
1979, 38,226 69,212 12,518 22,665 25,708 46,547
1980, 44,505 73,769 14,029 23,254 30,476 50,515
1981 51,810 78,488 16,382 24,817 35,428 53,671
1982...ciieeieeeeeeeeii 58,650 83,583 18,545 26,429 40,105 57,154
1983, 65,268 89,213 20,680 28,267 44,588 60,946
1984 74,800 98,525 23,396 30,817 51,404 67,708
1985, 84,239 107,270 27,196 34,631 57,043 72,638
1986.....cecvererciereiceeieieis 87,823 108,989 27,891 34,613 59,932 74,376
1987 e 92,155 110,950 30,752 37,024 61,403 73,926
1988 97,015 112,690 30,343 35,246 66,672 77,445
1989, 102,055 113,748 28,554 31,826 73,501 81,923

See explanatory information and SOURCE at end of table.
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Table A-1. Trends in industrial R&D performance, by source of funds, in current and constant dollars: 1953-97

Page 2 of 2
Total R&D Federal Company '
Constant Constant Constant
Year Current 1992 Current 1992 Current 1992
dollars dollars dollars dollars dollars dollars
[Dollars in millions]

1990, 109,727 117,230 28,125 30,048 81,602 87,182
1997 116,952 120,173 26,372 27,098 90,580 93,074
1992.....oiieeeeereeeeiei 119,110 119,110 24,722 24,722 94,388 94,388
1993, 117,400 114,380 22,809 22,222 94,591 92,158
1994 ..o 119,595 113,802 22,463 21,375 97,131 92,426
1995 ..o 132,103 122,875 23,451 21,813 108,652 101,062
1996 ... 144,667 132,080 23,653 21,595 121,015 110,486
1997 o 157,539 141,202 23,928 21,447 133,611 119,755

! Company-funded R&D includes funds for industrial R&D performed within company facilities from all sources except the Federal Government. The
funds predominately are the company's own, but also include funds from outside organizations such as other companies, research institutions,
universities and colleges, nonprofit organizations, and state governments. Company-financed R&D not performed within the company is excluded.

NOTES: Gross domestic product (GDP) implicit price deflators were used to convert current dollars to constant (1992) dollars.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better
reflect R&D performance among firms in the nonmanufacturing industries and small firms in all industries. As a result of the new sample
design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the technical notes

for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-2. Summary data for R&D-performing companies, by detailed industry and size of company: 1996-97

Page 1 of 4
R&D scientists Domestic
Research and development funds and engineers employment
Industry and SIC Total Federal Company Domestic net sales January * March
size of company code 1996 [ 1997 199 | 1997 1996 | 1997 1996 | 1997 1997 | 1998 1996 | 1997
[Dollars in millions] [In thousands]
All InduStries......cvorverereereieireieene 144,667 | 157,539 23,653 23,928 121,015 | 133,611 | 4,076,076 | 4,573,376 | 885.7 951.5 18,102 20,221

Distribution by industry:
Manufacturing *...........cocoevvvene. 111,864 | 121,025 20,020 19,823 91,845 | 101,202 | 2,765,725 | 3,084,508 (D) 682 11,347 11,700
Food and kindred products...... 20 (D) 1,808 1 0 (D) 1,808 330,963 366,014 (D) 12 1,033 1,236
Tobacco products.................... 21 (D) (D) 0 0 (D) (D) 19,630 (D) (D) (D) 57 12
Textile mill products................. 22 (D) (D) (D) (D) 303 265 38,592 33,660 2.6 24 332 261
ApPArel........coovneneneeiinied 23 (D) (D) (D) (D) 113 242 12,946 19,187 1.2 1.7 102 140
Lumber and wood products,

except furniture................... 24 (D) 60 (D) 0 55 60 15,502 11,955 0.6 (D) 94 78
Furniture and fixtures............... 25 (D) 314 (D) 0 598 314 31,734 29,100 30 (S)] 32 245 177
Paper and allied products........ 26 (D) (D) (D) (D) 1,558 1,491 134,607 135,350 | 115 (S)| 11.1 (S)| 568 554
Printing, publishing, and

allied industries................... 27 (D) 367 (D) 0 325 367 35,739 48,225 34 (S)| 24 303 321
Chemicals and allied

ProductS......ceveeereeeereernnn. 28 (D) (D) (D) (D) 17,698 18,693 335,642 353,639 91.8 91.2 1,069 1,043
Petroleum refining and

eXtraction........c.ooveererreennn] 13,29 1,662 (D) 24 (D) 1,638 1,651 249,436 282,965 9.1 8.0 288 242
Rubber products..........cccc...... 30 (D) (D) (D (D) 1,334 1,406 74,124 100,785 | 11.5 12.0 472 432
Leather and leather products... 31 (D) 42 (] (D) 41 (D) 13,463 (D) 0.3 0.2 48 52
Stone, clay, and glass

ProductS.......covereeeeeerernnnn. 32 517 619 5 2 512 617 38,899 33,440 44 40 (S)| 197 169
Primary metals 33 (D) 988 (D) 221 637 767 103,908 133,940 55 (S)| 64 (S)| 406 494
Fabricated metal products....... 34 (D) 1,818 (D) 129 1,460 1,689 98,175 110,588 | 11.0 13.2 617 686
Machinery........ccooveereereereenens 35 13,685 19,250 117 230 13,568 19,020 264,217 333,668 [ 92.0 116.6 1,355 1,423
Electrical equipment................, 36 22,826 24,972 2,176 1,839 20,650 | 23,134 338,164 403,147 | 140.8 176.6 1,430 1,630
Transportation...........c..cceveeen. 37 32,810 31,997 12,203 12,251 20,607 19,746 501,357 517,156 | 162.8 (S)| 144.2 (S)| 1,957 1,837
Professional and scientific

instruments...........cocovereennc] 38 13,091 13,835 4,393 (S) 4,520 8,698 9,315 111,499 119,289 | 729 (S)| 71.6 (S)| 641 705
Miscellaneous manufacturing

industries 2........ccoeveevenne. 39 490 545 3 0 488 545 17,128 31,066 5.0 46 133 157

See explanatory information and SOURCE at end of table.
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Table A-2. Summary data for R&D-performing companies, by detailed industry and size of company: 1996-97

Page 2 of 4
R&D scientists Domestic
Research and development funds and engineers employment
Industry and SIC Total Federal Company Domestic net sales January * March
size of company code 1996 | 1997 199 | 1997 1996 | 1997 1996 | 1997 1997 [ 1998 1996 | 1997
[Dollars in millions] [In thousands]

Distribution by industry:
Nonmanufacturing *................. 32,803 36,514 3,633 4,105 29,170 32,409 1,310,352 | 1,488,869 | 245.8 269.5 6,755 8,521
Agricultural services................. 07-09 44 7 0 0 44 7 1,068 1,522 0.4 0.1 12 18
MiNING...coueveeeecreerereeenens 10-14 77 (D) 8 (D) 68 97 17,693 28,958 0.6 0.7 64 78
Construction..........ccoeereerrereenn 15-17 283 261 0 1 283 260 13,364 14,511 33 26 96 102
Railroad transportation............, 40 34 (D) 0 (D) 34 5 24,968 25,465 (D) 0 143 132
Local and suburban transit

and interurban highway

passenger transportation.... 41 0 0 0 0 0 0 0 0 (D) 0 0 0
Motor freight transportation

and warehousing................, 42 39 600 0 0 39 600 26,267 154,511 (D) 5 (D) 2,073
Water transportation................ 44 0 (D) 0 0 0 (D) 0 (D) (D) (D) 0 (D)
Transportation by air................ 45 32 (D) 12 (D) 20 55 (D) 11,579 0.1 (S) 0.2 (D) 136
Pipelines, except natural

[0 46 0 0 0 0 0 0 0 0 0.0 0.0 0 0
Transportation services............ 47 118 9 0 0 118 9 (D) (D) (D) (D) 7 4 (S)
Communications............c.e...... 43 4,103 (D) 133 (D) 3,970 1,884 211,857 278,724 | 24.7 84 (S)| 826 1,109
Electric, gas, and sanitary

Services....... 49 352 (D) 42 (D) 31 258 182,121 188,859 4.0 (S) 1.1 593 525
Durable goods 50 4,961 (D) 37 (D) 4,925 6,006 104,604 118,830 | 34.3 36.0 384 386
Nondurable goods..................., 51 901 (D) 0 (D) 901 1,712 68,525 95,125 6.6 8.6 171 232
Building materials, hardware,

garden supply and

mobile home dealers..........| 52 4 5 0 0 4 5 (D) (D) (D) 0 (D) (D)
General merchandise stores.... 53 0 0 0 0 0 0 0 0 0.0 0.0 0 0
Food Stores.........cccovvererrenrennen. 54 24 66 0 0 24 66 (D) 30,944 (D) 1 (D) 203
Automotive dealers and

gasoline service stations...., 55 0 0 0 0 0 0 0 0 (D) 0 0 0
Apparel and accessory

SEOMES.....vvececereeieeeae 56 10 (D) 0 0 10 (D) (D) (D) (D) 0 (D) (D)
Home furniture, furnishings

and equipment stores......... 57 78 94 0 0 78 94 (D) (D) 08 (S)| 09 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-2. Summary data for R&D-performing companies, by detailed industry and size of company: 1996-97

Page 3 of 4
R&D scientists Domestic
Research and development funds and engineers employment
Industry and SIC Total Federal Company Domestic net sales January * March
size of company code 1996 [ 1997 1996 | 1997 1996 | 1997 1996 | 1997 1997 [ 1998 1996 | 1997
[Dollars in millions] [In thousands]

Distribution by industry:
Eating and drinking places....... 58 141 139 0 0 141 139 61,807 58,016 04 ()| 09 683 651
Miscellaneous retail................. 59 386 83 0 0 386 83 2,553 9,806 1.8 0.9 20 82
Depository institutions.............. 60 378 450 0 0 378 450 71,801 59,163 44 47 327 257
Nondepository credit

iNStitutions..........ovevereereenees 61 88 (D) 0 0 88 (D) 6,165 6,914 (D) (D) 16 17
Security and commodity

brokers, dealers and

exchanges, and services.... 62 321 442 0 0 321 442 (D) 20,713 (D) 3 (D) 61
Insurance carriers, agents,

brokers and services........... 63,64 445 210 0 0 445 210 210,014 135,451 7.8 4.0 343 210
Real estate; holding and

other investment offices...... 65,67 65 (D) 2 (D) 62 325 (D) 4,438 0.9 57 (S) (D) 39
Hotels and personal

SEIVICES.ovuereereereerererererreens 701,72 131 16 0 0 130 16 7,591 11,091 0.5 0.2 78 178
Business services............c.c..... 73 10,685 12,321 361 400 10,325 11,921 104,899 109,755 | 89.0 113.0 1,432 1,342
Automotive and

miscellaneous repair,

services and parking........... 75,76 47 258 0 6 47 252 2,541 5,821 0.4 25 16 48
Motion pictures..........cccvvvrennc] 78 70 99 0 70 99 (D) (D) (D) 1 (D) 53
Amusement and recreation

SEIVICES..vueurerreeereesrereraeens 79 42 57 0 0 42 57 929 903 (D) 1 (D) 5
Health services........cccoverrenen. 80 845 (D) 4 (D) 841 829 13,398 13,454 79 6.8 96 113
Legal services.........coevurnrennn. 81 2 0 0 0 2 0 (D) 0 (D) 0 (D) 0
Social Services.........couurreernnen. 83 5 (D) 0 0 5 (D) (D) (D) (D) (D) (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-2. Summary data for R&D-performing companies, by detailed industry and size of company: 1996-97

Page 4 of 4
R&D scientists Domestic
Research and development funds and engineers employment
Industry and SIC Total Federal Company Domestic net sales January 3 March
size of company code 1996 | 1997 1996 | 1997 1996 | 1997 1996 | 1997 1997 | 1998 1996 | 1997
[Dollars in millions] [In thousands]

Distribution by industry:
Museums, art galleries,

and botanical and

zoological gardens.............. 84 0 0 0 0 0 0 0 0 0.0 0.0 0 0
Engineering and

management services......... 87 8,064 9,879 3,027 3453 (S) 5,036 6,426 76,673 56,486 | 50.7 60.2 520 344
Miscellaneous services 2.......... 89 27 (D) 7 (D) 20 20 492 (D) 02 (S)) 02 (S) 4 2
Distribution by size of

company:
[Number of employees]

Total e 144,667 | 157,539 | 23,653 23,928 121,015 | 133,611 | 4,076,076 | 4,573,376 | 885.7 951.5 18,102 20,221
Fewer than 500. 20,249 24,063 2,301 2,209 17,948 | 21,854 339,405 383,693 | 177.3 201.8 1,831 1,975
500 to 999......... 4,637 4,966 219 376 4,418 4,590 147,701 164,954 | 37.7 413 806 790
1,000 to 4,999... 18,273 19,590 512 540 17,761 19,049 618,426 730,532 | 131.6 137.8 2,838 2,860
5,000 t0 9,999....... 11,537 14,266 468 612 11,068 | 13,655 422,915 579,895 | 82.2 100.6 2,041 2,254
10,000 to 24,999... 20,164 21,510 1,031 913 19,133 | 20,597 791,806 839,149 | 104.9 116.5 2,734 3,188
25,000 OF MOTE......vvueerrerrenecs] 69,808 73,144 | 19,122 19,277 50,686 | 53,866 | 1,755,822 | 1,875,152 | 351.9 (S)| 353.5 (S)| 7,852 9,154

' Data for manufacturing industries are shown separately for each two-digit SIC, with the exception of SICs 13 and 29 which are combined. Until 1996, data were not broken down into this level of detail for

most nonmanufacturing industries.

2 Beginning in 1996 manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for companies in these groups are included with their respective SIC classification for this table.
% Data recorded in January represent employment figures for the previous year.

KEY:

(D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1987-97

Page 1 of 3
1987 [ 1988 | 1989 | 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Al INAUSEHIES. ... eresenees 92,155 97,015 | 102,055 | 109,727 | 116,952 | 119,110 | 117,400 | 119,595 | 132,103 |144,667 157,539
Distribution by industry:
Manufacturing..........coeeevrenceneeneenerneeeireeees 84,311 86,503 88,024 88,934 88,506 90,177 86,569 90,749 | 100,067 |111,864 121,025
Food, kindred, and tobacco products.............. 20,21 1,206 (D) (D) (D) 1,277 1,386 1,345 1,476 1,566 | 1,564 1,787
Textiles and apparel..........ccccovvivnne 22,23 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D)
Lumber, wood products, and furniture............ 24,25 137 (D) 192 216 (D) (D) (D) (D) (D) (D) 348
Paper and allied products.............cccccovvrernnnne. 26 (D) (D) 879 1,059 (D) (D) (D) (D) (D) (D) (D)
Chemicals and allied products............c..ccc...... 28 9,635 11,067 12,069 13,291 14,648 15,381 (D) (D) 17,547 (D) (D)
Industrial chemicals...........ccccoerevrrereinenn. 281-82,286 3,716 4172 4,451 5,010 5,390 5,165 (D) (D) (D) (D) (D)
Drugs and medicings..........ccoceeereereereennnn. 283 (D) 4,906 (D) (D) (D) 7,944 9,146 9,633 10,215 | 9,773 11,589
Other chemiCals..........coovvrererreerernieeinen. 284-85,28-89 (D) 1,989 (D) (D) (D) 2,272 (D) (D) (D) | 2505 (D)
Petroleum refining and extraction 13,29 1,897 1,997 2,180 2,306 2,498 2,217 2,152 1,950 1,760 | 1,654 (D)
Rubber products..........cccorrerrrrrinnc. 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D)
Stone, clay, and glass products.............c.c...... 32 995 (D) (D) (D) (D) (D) 538 591 448 468 608
Primary metals..........ccoovrnrnrerenninisininnenns 33 730 637 686 739 714 522 669 690 593 (D) 988
Ferrous metals and products..................... 331-32,3398-9 (D) 253 (D) (D) (D) (D) 289 (D) (D) (D) (D)
Nonferrous metals and products................ 333-36 (D) 384 (D) (D) (D) (D) 380 (D) (D) (D) (D)
Fabricated metal products.............ccoevrevnnen. 34 783 881 904 939 974 1,017 1,158 1,111 1,023 (D) 1,798
MaCRINEIY......coreeeeereiee s 35 (D) (D) (D) 14,446 14,775 14,938 8,381 8,110 (D) | 13,455 18,499
Office, computing, and accounting
machines....... 357 (D) (D) (D) (D) (D) (D) 4,950 4,106 (D) (D) 12,840
Other machinery, except electrical............, 351-56,358-59 2,428 2,682 2,729 (D) (D) (D) 3,431 4,004 5,041 (D) 5,659
Electrical equipment..........cocveveerreeinininnens 36 15,848 14,128 13,318 13,400 13,415 13,360 13,349 15,338 18,751 | 22,498 24,585
Radio and TV receiving equipment............ 365 139 149 96 114 (D) (D) (D) (D) (D) (D) (D)
Communication equipment..........c..ccccveen. 366 10,184 8,427 7,071 5,928 4,787 (D) (D) (D) (D) (D) (D)
Electronic components............ccoocovvrrennenc] 367 4,286 4133 4,025 3,914 (D) 3,567 5311 6,032 (D) (D) (D)
Other electrical equipment............cccoeven.c. 361-64,369 1,239 1,419 2,126 3,444 (D) (D) (D) (D) (D) (D) 4,909
Transportation equipment............ccocovrerveence. 37| 34,246 34,775 33,859 31,361 27,428 27,494 27,258 28,087 32,441 | 32,737 31,993
Motor vehicles and motor
vehicles equipment. ... 371 (D) (D) (D) (D) (D) (D) 11,718 (D) (D) (D) (D)
Other transportation equipment................. 373-75,379 (D) (D) (D) (D) (D) (D) 483 (D) (D) (D) (D)
Aircraft and missiles..........cocovereurrereininnnns 372,376 | 24,458 24,168 22,331 20,635 16,629 17,158 15,056 14,260 16,951 | 16,224 16,296

See explanatory information and SOURCE at end of table.
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Table A-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1987-97

Page 2 of 3
1987 [ 1988 | 1989 | 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Professional and scientific instruments........... 38 5,222 5,530 5,992 7,055 8,705 9,542 10,119 11,441 11,976 | 12,149 13,458
Scientific and mechanical
measuring instruments...... 381-82 (D) 1,959 2,366 3,346 (D) 5,156 5,681 6,952 7,146 (D) 8,135
Optical, surgical, photographic, and
other instruments...........ccoceeereireerenen. 384-87 (D) 3,571 3,626 3,709 (D) 4,386 4,438 4,489 4,831 (D) 5,323
Other manufacturing industries ' ......oo......... 27,31,39 D) D) D) D) (D) (D) (D) D) D) D) 2,798
Nonmanufacturing ...........oceeeeeeeereeereeesereeen. 7,844 10,513 14,031 20,793 28,446 28,933 30,831 28,846 32,036 | 32,803 36,514
Transportation and utilities...........c.coceeererenee. 40-42,44-49 NA NA NA NA NA NA NA NA 5435 | 4,678 3,013
Communications..........ccceeevrevererrevenennnn. 48 NA NA NA NA NA NA NA NA (D) (D) (D)
Telephone communications.................. 481 NA NA NA NA NA NA NA NA (D) (D) (D)
Other communications............ccceeneen. 482-484,489 NA NA NA NA NA NA NA NA 59 73 58
Electric, gas, and sanitary services...........| 49 NA NA NA NA NA NA NA NA 440 352 (D)
Other transportation and utilities................ 40-42,44-47 NA NA NA NA NA NA NA NA (D) (D) (D)
TrAdE....coceee e 50-59 NA NA NA NA NA NA NA NA (D)| 6,389 (D)
Finance, insurance, and real estate................ 60-65,67 NA NA NA NA NA NA NA NA (D) (D) (D)
SBIVICES. ...t 701,72,73,75-81, NA NA NA NA NA NA NA NA 17,876 | 19,022 22,400
83,84,87,89
BUSINESS SEIVICES......ourerreeereieereireiirrinnenns 73 NA NA NA NA NA NA NA NA 9,293 | 10,641 11,960
Computer and data
Processing SErviCes........ccouueennnas 737 NA NA NA NA NA NA NA NA 9,059 (D) 11,706
Other business SErvices............ccovuvun..) 731-736,738 NA NA NA NA NA NA NA NA 234 (D) 254
Health SErVICES.........ovverreureieirirereireens 80 NA NA NA NA NA NA NA NA 756 (D) (D)
Offices and clinics of medical
doctors, hospitals, medical
and dental labs.........cccccovvrrureinninn] 801,806,807 NA NA NA NA NA NA NA NA (D) 715 (S) (D)
Other health services.........c.coeveurernnen. 802-805,808-809 NA NA NA NA NA NA NA NA (D) (D) 49
Engineering and management
services e 87 NA NA NA NA NA NA NA NA 7,662 | 7,318 9,290
Engineering, architectural,
and surveying........... . 871 NA NA NA NA NA NA NA NA 2,933 | 1,660 2,039
Research, development, and testing.... 873 NA NA NA NA NA NA NA NA (D)| 5,484 (D)
Other engineering and
management services........ 872,874 NA NA NA NA NA NA NA NA (D) 173 (D)

See explanatory information and SOURCE at end of table.
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Table A-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1987-97

Page 3 of 3
1987 [ 1988 | 1989 | 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Other SErVICES........vvurermereeeriseeeeieieenone 701,72,75-79, NA NA NA NA NA NA NA NA 165 (3)] (D)

81,83,84,89

Other nonmanufacturing industries *.............. 07-12,14,15, NA NA NA NA NA NA NA NA 413 (D) 1,618
161-162,17

Distribution by size of company:

[Number of employees]

Tl 92,155 | 97,015 | 102,055 | 109,727 | 116,952 | 119,110 | 117,400 | 119,595 | 132,103 144,667 157,539
Fewer than 500...........coocrmenernernernsnineineee 7,163 (S) 7,809 (S) 13,172 13,557 14,620 13,966 16,662 | 20,249 24,063
50010 999.....coirireiieire e 1,725 1,669 1,825 2,154 8,000 7,958 3,230 3,608 4,693 | 4,637 4,966
1,000 £0 4,999.......occvriiireineeiee 7,262 7,622 7,881 8,411 10,453 11,886 13,334 14,617 16,960 | 18,273 19,590
5,000 10 9,999......cccmiimiie e 4,501 5,245 5,756 6,746 8,049 8,258 9,135 8,912 9,532 | 11,537 14,266
10,000 10 24,999.......ccoimiirmreienirsniseeineeie 12,043 11,506 10,450 12,486 15,770 15,744 15,421 15,972 17,071 | 20,164 21,510
25,000 OF MOTE......ocerrerrerreireeeeserserseeenesd 59,461 63,694 | 68,335 71,030 | 61,508 | 61,707 | 61,659 | 62519 | 67,185 | 69,808 73,144

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

2 Until 1995, data were not broken down below this level of detail for most nonmanufacturing industries.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

NA = Not available.

NOTE: As aresult of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and

earlier years. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-4. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1997

Ve

Page 1 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]

Al INAUSHTIES. ..o 157,539 24,063 4,966 19,590 14,266 21,510 73,144
Manufacturing.........ocveeeeeernenreneneeneseereens 121,025 8,248 2,905 14,300 11,670 16,874 67,028
Food, kindred, and tobacco products.............. 20,21 1,787 101 65 265 391 262 703
Textiles and apparel.........cccococververierieiriennend 22,23 (D) 52 34 106 (D) 82 (D)
Lumber, wood products, and furniture............ 24,25 348 74 22 77 96 79 0
Paper and allied products............ccccccevrrivnnee. 26 (D) 25 (D) 140 100 339 889 (S)
Chemicals and allied products 28 (D) 508 (D) 3,766 3,200 6,250 5,267

Industrial chemicals................ 281-82,286 (D) 89 (D) 1,192 646 2,229 (D)
Drugs and medicines...........ccovueverrivennnn. 283 11,589 234 54 2,047 2,207 3,737 3,311
Other chemiCals.........ccccoverevveecrneenceneeneen. 284-85,287-89 (D) 185 59 528 347 284 (D)
Petroleum refining and extraction................... 13,29 (D) 6 (D) 80 (D) 729 790
Rubber products..........cccouvrereereirriernienninnanns 30 (D) 165 113 413 120 243 (S) (D)
Stone, clay, and glass products..................... 32 608 16 31 72 103 386 0
Primary metals..........cocvererrininrensnencineinn. 33 988 47 22 146 233 (D) (D)
Ferrous metals and products..................... 331-32,3398-99 (D) 8 (D) 55 197 335 (D)
Nonferrous metals and products................ 333-36 (D) 39 (D) 91 37 (D) (D)
Fabricated metal products...........cc.cccouevrnnee. 34 1,798 451 (D) 205 189 455 (D)
MaChINEIY......coeueiirerenenese e 35 18,499 1,775 586 2,609 1,954 4,155 7,421
Office, computing, and
accounting machines..... . 357 12,840 830 (D) 1,375 904 2,952 (D)
Other machinery, except electrical............ 351-56,358-59 5,659 945 (D) 1,234 1,051 1,203 (D)
Electrical equipment..........c.covevvrrererrireereininns 36 24,585 1,789 854 3,628 3,114 1,953 13,248
Radio and TV receiving equipment........... 365 (D) 23 (D) 124 0 0 (D)
Communication equipment..........c.cccooceeenee 366 (D) 520 (D) 937 1,418 0 4,848
Electronic components...........cccccoevieinencd 367 (D) 972 (D) 1,913 1,427 1,668 (D)
Other electrical equipment..........c.cccveunee. 361-64,369 4,909 273 (D) 654 270 285 (D)

See explanatory information and SOURCE at end of table.
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Table A-4. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1997

Page 2 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
Transportation equipment............cccoverernen. 37 31,993 64 166 288 846 762 29,868
Motor vehicles and motor
vehicles equipment........ .. 371 (D) 50 111 87 (D) 536 (D)
Other transportation equipment................. 373-75,379 (D) (D) (D) 29 (D) (D) (D)
Aircraft and missiles..........ccooervrierennnnnn 372,376 16,296 (D) (D) 173 599 (D) 15,331
Professional and scientific instruments........... 38 13,458 1,109 686 2,300 989 652 7,722
Scientific and mechanical
measuring instruments.... 381-82 8,135 785 485 955 375 (D) (D)
Optical, surgical, photographic, and
other instruments............ccevevierennnnnns 384-87 5,323 324 201 1,345 614 (D) (D)
Other manufacturing industries *................... 27,31,39 2,798 2,066 (D) 206 309 (D) 32
Nonmanufacturing...........ceeveereevseenierinenns 36,514 15,815 2,061 5,289 2,596 4,636 6,116
Transportation and utilities...........cccccoeeneenc 40-42,44-49 3,013 56 22 138 70 128 2,598
CommuUNICAtioNS........oceevrerereeiriereeireienae 48 (D) 17 (D) 20 (D) 0 (D)
Telephone communications.................. 481 (D) 0 (D) 0 (D) 0 1,963
Other communications...........c.ccccueeueee. 482-484,489 58 17 (D) 20 0 0 (D)
Electric, gas, and sanitary services........... 49 (D) 15 (D) 97 36 (D) (D)
Other transportation and utilities................ 40-42,44-47 (D) 24 (D) 22 (S) (D) (D) 625
Tra0E. .o 50-59 (D) 3,030 (D) 1,576 789 (D) 1,316
Finance, insurance, and real estate................ 60-65,67 (D) 340 (D) 253 332 (D) 266
SEIVICES. ...vnrereeeieeeiseieee e 701,72,73,75-81, 22,400 11,074 (D) 3,252 1,344 3,205 (D)
83,84,87,89
BUSINESS SEIVICES......ovvreeerireeirrireeeines 73 11,960 4,235 (D) 2,900 1,286 (D) 358 (S)
Computer and data
Processing SErviCes.........owvevreenen. 737 11,706 4,206 775 2,832 1,276 (D) (D)
Other business SErvices.........c.cocveeene. 731-736,738 254 29 (D) 67 10 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-4. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1997

Page 3 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
Health SErvices.........ccocveevecivierccnirercines 80 (D) 77 (D) 43 0 (D) 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs................... 801,806,807 (D) 64 (D) 8 (9) 0 (D) 0
Other health services............ccoevveunnee. 802-805,808-809 49 13 0 36 0 0 0
Engineering and management services.... 87 9,290 6,465 887 265 (S) (D) (D) (D)
Engineering, architectural,
and surveying..... e, 871 2,039 1,390 203 241 (S) (D) (D) 0
Research, development,
and testing....... 873 (D) 4,820 644 (D) 0 0 (D)
Other engineering and
management SErvices..................... 872,874 (D) 254 41 (D) (D) (D) 0
Other SerViCes.......ooeuveueieereeeceeveeis 701,72,75-79,81, (D) 297 49 45 (D) (D) 0
83,84,89
Other nonmanufacturing industries ............. 07-12,14,15, 1,618 1,315 10 A 62 D) D)
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry

classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries.

Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries"

and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-5. Total (company, Federal, and other) funds for industrial R&D performance, by industry, size of company, and size of R&D program: 1997

Page 1 of 3
Size of R&D program
Less $200,000 $ 1 million $ 10 million $100 million
Industry and size of company SIC code Total than to to to or
$200,000 $999,999 $9.9 million $99.9 million more
[Dollars in millions]
Al INAUSHTIES....eovee e 157,539 1,131 4,427 15,629 29,613 106,738
Distribution by industry:
Manufacturing..........oveevrerererrenrnsrereee s 121,025 638 2,190 7,753 16,959 93,485
Food, kindred, and tobacco products................ 20,21 1,787 (D) 103 306 842 (D)
Textiles and apparel.........cccccovvereriercriereinns 22,23 (D) (D) 28 127 147 (D)
Lumber, wood products, and furniture............... 24,25 348 10 64 75 199 0
Paper and allied products.............cccceevrrverennns 26 (D) 2 5 139 502 (D)
Chemicals and allied products...........cccocevvnnee 28 (D) (D) 100 481 2,732 15,854
Industrial chemicals............cooeveeririerinnes 281-82,286 (D) (D) 4 169 1,181 4,138
Drugs and medicCines...........cccvueverriverrennnn. 283 11,589 5 73 45 740 10,726
Other chemiCals..........cocvvrieneeneererneerernniend 284-285,287-89 (D) (D) 23 267 811 991
Petroleum refining and extraction...................... 13,29 (D) (D) 0 53 218 1,349
Rubber products..........ccccoeveerininreneireireeeiens 30 (D) 28 105 332 536 (D)
Stone, clay, and glass products...........c.ccceeeue. 32 608 (D) 5 71 273 (D)
Primary metals..........cocorveeinrnrenereeieeeneneens 33 988 (D) 19 161 427 (D)
Ferrous metals and products.............ccecuuces 331-32,3398-99 (D) (D) 10 78 293 (D)
Nonferrous metals and products.................. 333-36 (D) (D) 9 82 134 (D)
Fabricated metal products..........c.cccovuerrirrininee 34 1,798 (D) 193 554 504 (D)
MaChINEY......coeveireereierere e 35 18,499 38 240 1,617 2,781 13,823
Office, computing, and
accounting machines. ... 357 12,840 (D) (D) 403 1,094 11,343
Other machinery, except electrical............... 351-56,358-59 5,659 (D) (D) 1,214 1,687 2,481
Electrical equipment...........ccccooereurenrrinenieens 36 24,585 27 268 1,589 3,931 18,771
Radio and TV receiving equipment.............. 365 (D) 0 (D) 30 124 0
Communication equipment............cccooveneenc 366 (D) 8 (D) 293 1,526 6,142
Electronic components.............ccooereerenennn. 367 (D) 14 (D) 772 1,476 9,081
Other electrical equipment...........cccccovvreeenc 361-64,369 4,909 6 55 495 806 3,548

See explanatory information and SOURCE at end of table.



8¢

Table A-5. Total (company, Federal, and other) funds for industrial R&D performance, by industry, size of company, and size of R&D program: 1997

Page 2 of 3
Size of R&D program
Less $200,000 $ 1 million $ 10 million $100 million
Industry and size of company SIC code Total than to to to or
$200,000 $999,999 $9.9 million $99.9 million more
[Dollars in millions]
Distribution by industry:
Transportation equipment............ccccoeevrerriennen) 37 31,993 6 44 223 908 30,812
Motor vehicles and motor
vehicles equipment...... .. 371 (D) (D) 44 144 551 (D)
Other transportation equipment.................... 373-75,379 (D) (D) 0 25 168 (D)
Aircraft and missiles..........ccocovveviviiiine 372,376 16,296 0 0 54 189 16,053
Professional and scientific instruments............. 38 13,458 6 112 1,133 2,481 9,725
Scientific and mechanical
measuring instruments..... ... 381-82 8,135 5 88 683 1,348 6,012
Optical, surgical, photographic,
and other instruments..........ccccceeeeeeenee. 384-87 5,323 2 25 450 1,133 3,713
Other manufacturing industries ".........c....cc....... 27,31,39 2,798 (D) 904 891 479 (D)
Nonmanufacturing ..........coceveerereeenenenineinees 36,514 493 2,237 7877 12,653 13,254
Transportation and utilities............cccoviernienns 40-42,44-49 3,013 5 49 652 473 1,835
CommuNICAtIONS........c.cvrvrieecirieesieeieennd 48 (D) (D) 12 32 (D) 1,711
Telephone communications.................... 481 (D) 0 0 0 276 1,711
Other communications...........cc.ccceeeveenend 482-484,489 58 (D) 12 32 (D) 0
Electric, gas, and sanitary services.............. 49 (D) (D) 17 135 130 (D)
Other transportation and utilities..................] 40-42,44-47 (D) 2 20 486 (D) (D)
Tra0E. .o 50-59 (D) (D) 406 835 3,594 3,009
Finance, insurance, and real estate 60-65,67 (D) (D) 27 439 439 (D)
SEIVICES. . .cereeeeieieieee e 701,72,73,75-81, 22,400 97 726 5,852 8,062 7,662
83,84,87,89
BUSINESS SEIVICES.......cvverereiecececeeerce e 73 11,960 33 452 3,071 3,494 4,909
Computer and data
Processing SErviCeS.........oouevevrvrevnnn. 737 11,706 28 437 2,987 3,344 4,909
Other business SErvices...........coceveveeen. 731-736,738 254 5 15 84 150 0

See explanatory information and SOURCE at end of table.
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Table A-5. Total (company, Federal, and other) funds for industrial R&D performance, by industry, size of company, and size of R&D program: 1997

Page 3 of 3
Size of R&D program
Less $200,000 $ 1 million $ 10 million $100 million
Industry and size of company SIC code Total than to to to or
$200,000 $999,999 $9.9 million $99.9 million more
[Dollars in millions]
Distribution by industry:
Health SErviCes........cocvrvrurreeirrieinieneisrennene 80 (D) 34 12 38 (D) (D)
Offices and clinics of medical doctors,
hospitals, medical and dental labs..... 801,806,807 (D) 34 2 29 (D) (D)
Other health services..........ccccvererernnncnd 802-805,808-809 49 0 10 9 (S) (D) 0
Engineering and management services....... 87 9,290 (D) 162 2,495 4,412 (D)
Engineering, architectural, and
SUIVEYING .o e 871 2,039 (D) 94 794 971 (D)
Research, development, and testing....... 873 (D) (D) 62 1,534 3,258 2,029 (S)
Other engineering and
management services 872,874 (D) (D) 7 167 183 0
Other SEIVICES.......vvrerrvrererinrineirrereieieeeees 701,72,75-79,81, (D) (D) 99 248 (D) 0
83,84,89
Other nonmanufacturing industries ............... 07-12,14,15, 1,618 (D) 1,029 99 86 (D)
161-162,17
Distribution by size of company:
[Number of employees]

Tl o) 157,539 1,131 4,427 15,629 29,613 106,738
Fewer than 500.........cccoveerrneneineereineeneenennd 24,063 (D) 4,131 10,841 7,878 (D)
50010 999.......oreerrrree e 4,966 23 176 1,553 2,722 493
1,000 10 4,999.......comiirrrreree ) 19,590 12 102 2,142 10,075 7,259
5,000 10 9,999......criiririee e 14,266 0 12 327 4,533 9,395
10,000 t0 24,999........oovrerirerereeeereiend 21,510 0 3 222 2,871 18,414
25,000 OF MOFE......ovvverereeeeirreiesesseseeseeesseens 73,144 (D) 5 545 1,533 (D)

" Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to

industry classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other

manufacturing industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for
"Other manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-6. Number of R&D-performing companies, by industry, size of company, and size of R&D program: 1997
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Page 1 of 3
Size of R&D program
Less $200,000 $ 1 million $ 10 million $100 million
Industry and size of company SIC code Total than to to to or
$200,000 $999,999 $9.9 million $99.9 million more
[Number of companies]
Al INAUSEIIES. ... vvreceieeee e eneees 35,112 19,195 9,530 5,065 1,131 190
Distribution by industry:

ManUfaCtUNNG........c.cvrevrierceee e 18,130 10,005 4,630 2,736 609 149
Food, kindred, and tobacco product ...............c........ 20,21 696 397 167 104 26 2
Textiles and apparel.........ccocvrrierernenccrereene 22,23 278 148 76 45 8 1
Lumber, wood products, and furniture.............c........ 24,25 257 129 96 24 8 0
Paper and allied products...........ccoeverirencenineneenee 26 121 53 9 41 17 2
Chemicals and allied products.............cccoereeeeneeninnes 28 602 148 160 174 86 35
Industrial chemicals...........cccoceeiverciciceieereeee, 281-82,286 161 50 5 59 35 12
Drugs and mediCines..........ccccoeevrereenieencenineneens 283 199 50 100 6 23 20
Other chemiCals..........cocvevreeirinrnrrereree e, 284-85,287-89 242 43 55 108 28 3
Petroleum refining and extraction............c.ccocveenee. 13,29 26 0 0 13 7 6
Rubber products..........c.cccevevereieiieesseeeseinne 30 639 313 203 100 21 2
Stone, clay, and glass products............cccccovverriennnnns 32 98 50 12 24 9 2
Primary metals........coeveerenncencesscesees 33 250 150 30 47 22 2
Ferrous metals and products...........cc.ccoecereiennne 331-32,3398-99 54 0 19 20 15 1
Nonferrous metals and products..............cc.ceuue.. 333-36 196 150 1 27 7 1
Fabricated metal products...........cccocveeenirinineinennn. 34 903 254 423 209 15 2
MaCHINEIY......corerieieeeeereesee s 35 1,536 473 477 444 118 25
Office, computing, and accounting machines...... 357 119 0 1 50 53 15
Other machinery, except electrical..................... 351-56,358-59 1,417 473 476 394 65 10
Electrical equipment..........ccovvvevvevieeeeieseeees 36 1,547 324 501 546 143 34
Radio and TV receiving equipment... 365 19 0 4 12 3 0
Communication equipment................ 366 322 50 129 83 50 10
Electronic components.......... 367 748 129 249 297 56 17
Other electrical equipment 361-64,369 460 145 120 154 34 7

See explanatory information and SOURCE at end of table.



Table A-6. Number of R&D-performing companies, by industry, size of company, and size of R&D program: 1997
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Page 2 of 3
Size of R&D program
Less $200,000 $ 1 million $ 10 million $100 million
Industry and size of company SIC code Total than to to to or
$200,000 $999,999 $9.9 million $99.9 million more
[Number of companies]
Distribution by industry:
Transportation equipment...........cccocverenrrneninenae 37 411 200 100 66 27 18
Motor vehicles and motor vehicles
equipment C 37 377 200 100 55 17 5
Other transportation equipment............ccccccoceeeee. 373-75,379 10 0 0 4 4 2
Aircraft and miSSIlES.........c.cveveeivererece s 372,376 24 0 0 7 6 11
Professional and scientific instruments....................] 38 760 96 206 357 85 17
Scientific and mechanical measuring
instruments L 381-82 515 77 153 226 51 8
Optical, surgical, photographic, and other
INSEIUMENLS.....vocece e 384-87 246 19 53 131 34 9
Other manufacturing industries "..........ccc.ccocoernnnee. 27,31,39 10,005 7,273 2,17 543 18 1
NonmManUFaCturing .......ccccvvererevrneiersesse e 16,982 9,190 4,900 2,329 522 41
Transportation and Utilities.............cooeririerininind] 40-42,44-49 417 180 117 102 14 4
CommuUNICatioNS.........cocvvieeveieceiee e 48 90 52 21 7 7 3
Telephone communications...........ccoeeeeeene 481 59 50 0 0 6 3
Other communications...........ccceeeeeeveeecereene. 482-484,489 31 2 21 7 1 0
Electric, gas, and sanitary services..........c.co...... 49 161 77 44 35 5 0
Other transportation and utilities..............c.ceoenne. 40-42,44-47 166 51 52 60 2 1
TrAAE. ..ot 50-59 3,713 2,286 924 345 148 9
Finance, insurance, and real estate.......................... 60-65,67 382 199 58 101 20 4
SBIVICES. ...t 701,72,73,75-81, 4,891 1,411 1,379 1,745 334 23
83,84,87,89
BUSINESS SEIVICES.......crveceiicectetee st 73 2,455 484 838 978 138 16
Computer and data processing services........ 737 2,273 367 803 956 132 16
Other business SErvices..........c.cocveveerereeernne. 731-736,738 181 118 35 23 6 0

See explanatory information and SOURCE at end of table.
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Table A-6. Number of R&D-performing companies, by industry, size of company, and size of R&D program: 1997

Page 3 of 3
Size of R&D program
Less $200,000 $ 1 million $ 10 million $100 million
Industry and size of company SIC code Total than to to to or
$200,000 $999,999 $9.9 million $99.9 million more
[Number of companies]
Distribution by industry:
Health SErVICES.......cvvueirerciriereere e 80 483 410 56 13 3 1
Offices and clinics of medical doctors,
hospitals, medical and dental labs............. 801,806,807 427 410 6 9 1 1
Other health SEMVICES.........ovvrvrrerrereereirrireinns 802-805,308-809 56 0 50 4 2 0
Engineering and management services.............. 87 1,569 351 331 691 190 6
Engineering, architectural, and surveying......, 871 697 201 195 262 38 1
Research, development, and testing.............. 873 727 63 119 397 144 5
Other engineering and management
services.. e 872,874 145 87 18 32 8 0
Other SEMVICES.......cuvvrerererrreriereireiseeeseieeseseenened 701,72,75-79,81, 385 166 154 62 3 0
83,84,89
Other nonmanufacturing industries "..............cc........ 07-12,14,15, 7,579 5,114 2,422 36 6 1
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl oo 35,112 19,195 9,530 5,065 1,131 190
Fewer than 500... 31,995 18,732 8,996 3,838 427 1
500 t0 999....... 1,127 213 320 468 124 3
1,000 to 4,999. 1,302 184 185 566 324 43
5,000 t0 9,999..... 322 50 20 71 142 39
10,000 to 24,999. 199 15 3 56 77 49
25,000 or more....... 167 1 6 67 38 55

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry

classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries.” As a result, statistics for "Other manufacturing industries”
and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



€e

Table A-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1987-97

Page 1 of 3
1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
AllINAUSEIIES. ... 61,403 | 66,672 | 73,501 81,602 | 90,580 | 94,388 | 94,591 97,131 | 108,652 | 121,015 | 133,611
Distribution by industry:
Manufacturing.........ccveeevrereieneeneneereereseeeeeen) 56,259 | 59,415 | 63,199 | 65,251 67,639 | 71,025 | 69,901 73,375 | 81236 | 91,845 | 101,202
Food, kindred, and tobacco products................. 20,21 1,204 1,173 1,244 1,248 1,277 1,386 1,345 1,476 1,566 1,564 1,787
Textiles and apparel..........cccocvvvrenereereereinions 22,23 243 215 (S) 260 236 261 286 316 381 414 476
Lumber, wood products, and furniture...............] 24,25 137 165 192 216 200 234 196 201 229 634 348
Paper and allied products.............cccourrerrurrennnn) 26 604 752 879 1,059 1,174 1,182 1,191 1,263 1,404 1,534 1,456
Chemicals and allied products............c.ccceoeenee. 28 9,445 10,328 11,943 13,168 14,439 15,091 16,658 16,559 17,337 17,520 18,628
Industrial chemicals...........ccoourrrrrerrrirninenns 281-82,286 3,531 3,939 4,340 4,902 5,225 4,911 5,165 4,780 5,139 5,246 4,970
Drugs and medicings..........cco.everrerrerrerrirnenn 283 4,095 4,900 5,512 5,917 6,947 7,934 9,132 9,625 10,202 9,769 11,586
Other chemicals..........coccoereereirrenisieninreneen. 284-85,287-89 1,819 1,989 2,091 2,349 2,267 2,246 2,361 2,154 1,996 2,505 2,072
Petroleum refining and extraction............c.c....... 13,29 1,883 1,975 2,162 2,289 2,487 2,268 2,138 1,939 1,754 1,630 1,612
Rubber products...........ccceeeereenieneereeneeeineenens 30 596 718 867 1,056 (D) 1,256 1,059 1,432 1,210 1,269 1,372
Stone, clay, and glass products..............ccco...ee. 32 985 697 615 538 455 479 529 553 441 463 606
Primary metals..........covvreerernerninneneneneeenn, 33 71 620 666 77 706 514 646 672 580 637 767
Ferrous metals and products.............c..........] 331-32,3398-99 249 252 244 231 225 221 272 241 217 214 414
Nonferrous metals and products................... 333-36 462 368 422 486 481 293 374 431 363 422 353
Fabricated metal products.........ccccoevvveinrennencs) 34 633 718 726 736 748 723 936 868 937 1,322 1,669
MaChINEIY......coveeirereeeireie e 351 10,577 11,929 13,342 13,575 13,720 13,903 8,295 8,011 9,676 13,338 18,393
Office, computing, and
accounting machines..... ... 357 8,193 9,347 10,725 10,988 10,419 10,614 4,917 4,078 4,699 8,132 12,787
Other machinery, except electrical................ 351-56,358-59 2,384 2,582 2,618 2,587 3,301 3,289 3,378 3,933 4,976 5,206 5,606
Electrical equipment...........cccovevenenenereinniinins 36| 10,449 9,975 9,575 9,267 8,865 9,516 11,682 13,537 17,060 | 20,356 | 22,747
Radio and TV receiving equipment............... 365 139 149 96 114 (D) 93 87 64 114 140 152
Communication equipment..........c.cocverevnec] 366 5,455 4,798 4,159 3,584 (S) 3,381 3,954 4,939 3,845 4,359 7,377
Electronic components......... 367 3,630 3,684 3,655 3,496 3,177 3,320 5,105 5,870 9,628 12,497 10,786
Other electrical equipment 361-64,369 1,225 1,345 1,664 2,073 (D) 2,722 2,537 2,664 3,473 3,360 4,432
Transportation equipment...........cccoovvvrnrereenns 37| 13,462 13,910 14,596 14,264 14,858 16,292 16,640 17,695 19,311 20,535 19,742
Motor vehicles and motor
vehicles equipment........... 37 7,167 7,783 8,756 8,594 9,063 9,132 10,659 11,950 13,590 14,528 13,758
Other transportation equipment....................] 373-75,379 356 361 337 283 262 289 297 279 232 298 307
Aircraft and missiles 372,376 5,939 5,766 5,503 5,387 5,533 6,371 5,684 5,466 5,489 5,710 5,677

See explanatory information and SOURCE at end of table



Table A-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1987-97

Page 2 of 3
1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Professional and scientific instruments.............. 38 4,950 5,339 5,729 6,318 6,840 7,321 7,542 8,058 8,516 8,207 8,958
Scientific and mechanical
measuring instruments... 381-82 1,598 1,863 2,205 2,696 3,017 3,013 3,196 3,687 3,787 3,283 3,719
Optical, surgical, photographic, and
other instruments............cocovvrereirrieinnen) 384-87 3,352 3,476 3,524 3,621 3,823 4,308 4,346 4,371 4,729 4,924 5,240
Other manufacturing industries ".........cc...coo...... 27,31,39 380 401 438 541 (D) 599 758 796 835 2,423 2,642
NonmManufacturing ..........ccoeeeeeeeeeveeereereeneeennenns 5,144 7,257 10,302 16,351 22,941 23,363 | 24690 | 23,756 | 27,415| 29,170 32,409
Transportation and utilities...........cc.cccocerrerivennes 40-42,44-49 NA NA NA NA NA NA NA NA 5,183 4,492 2,812
CommuNiICations..........ccverreereerieeerieiennn 48 NA NA NA NA NA NA NA NA 4,756 3,970 1,884
Telephone communications.........c.......... 481 NA NA NA NA NA NA NA NA 4,697 3,897 1,826
Other communications............cccevevnnen. 482-484,489 NA NA NA NA NA NA NA NA 59 73 58
Electric, gas, and sanitary services............... 49 NA NA NA NA NA NA NA NA 347 311 258
Other transportation and utilities................... 40-42,44-47 NA NA NA NA NA NA NA NA 80 211 670
TradB. oo 50-59 NA NA NA NA NA NA NA NA 7514 6,338 7,961
Finance, insurance, and real estate................... 60-65,67 NA NA NA NA NA NA NA NA 710 1,280 1,500
SEIVICES....ovivieierireie e 701,72,73,75-81, NA NA NA NA NA NA NA NA 13,606 15,904 18,594
83,84,87,89
BUSINESS SEIVICES......oovvivriverrciirereiriieieiians 73 NA NA NA NA NA NA NA NA 8,681 10,280 11,560
Computer and data
Processing SEIVICES......ouuvueverrivrirennes 737 NA NA NA NA NA NA NA NA 8,545 10,025 11,318
Other business SErviCes............ccvvveveunn. 731-736,738 NA NA NA NA NA NA NA NA 136 255 242
Health SErvices.........ccocvvereveeeiiereeeeeeeans 80 NA NA NA NA NA NA NA NA 753 735 679
Offices and clinics of medical doctors,
hospitals, medical and dental labs...... 801,806,807 NA NA NA NA NA NA NA NA 737 713 (D)
Other health services 802-805,808-809 NA NA NA NA NA NA NA NA 16 23 (D)
Engineering and management services........ 87 NA NA NA NA NA NA NA NA 4,011 4,572 5,909
Engineering, architectural, and
SUNVEYING..c.. e 871 NA NA NA NA NA NA NA NA 1,050 667 781
Research, development, and testing........ 873 NA NA NA NA NA NA NA NA 2,829 3,776 4,782
Other engineering and management
SEMVICES.... e 872,874 NA NA NA NA NA NA NA NA 132 129 347

See explanatory information and SOURCE at end of table



Gg

Table A-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1987-97

Page 3 of 3
1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Other SEIVICES......c.vvurermerrieineeseieeeeieens 701,72,75-79,81, NA NA NA NA NA NA NA NA 160 317 446
83,84,89
Other nonmanufacturing industries ".................. 07-12,14,15, NA NA NA NA NA NA NA NA 402 1,156 1,541
161-162,17
Distribution by size of company:
[Number of employees]

Tl 61,403 | 66,672 | 73,501 81,602 | 90,580 | 94,388 | 94,591 97,131 | 108,652 | 121,015 | 133,611
Fewer than 500.........c.cccccrevnernereicnnnineienn, 6,200 (S) (S) (S)| 11,285| 11,532 | 13,006 | 12,802 | 14,684 | 17,948 | 21,854
50010 999.....cooirirrere s 1,610 1,748 1,934 2,144 7,819 7,807 3,048 3,426 4,468 4,418 4,590
1,000 £0 4,999........cvrirrrrere e 6,281 6,820 7,546 8,363 9403 | 10865| 12,219 | 13,533 | 16,162 | 17,761 19,049
5,000 10 9,999......cccmurmrrrnre s 3,753 4,075 4,509 4,997 7,233 7,495 8,371 8,087 9,289 | 11,068 | 13,655
10,000 10 24,999........cccovreririrerrireireeenee 9,681 10,512 | 11,631 12,800 | 12,397 | 12,328 | 12,606 | 13,625 | 15125| 19,133 | 20,597
25,000 OF MOTE.......coorerereerirrrerireeererirersensenenes 33,878 | 36,785 | 40,703 | 45106 | 42,443 | 44,361 45340 | 45658 | 48,924 | 50,686 | 53,866

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry

classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries.” As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

2 Until 1995, data were not broken down below this level of detail for most nonmanufacturing industries.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

NA = Not available.

NOTES: Company-funded R&D includes funds for industrial R&D performed within company facilities from all sources except the Federal Government. The funds predominantly are the company's
own, but also include funds from outside organizations such as other companies, research institutions, universities and colleges, nonprofit organizations, and state governments. Company-

financed R&D not performed within the company is excluded.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for
1990 and earlier years. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-8. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1997

9€

Page 1 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]

AllINAUSEIIES. ... 133,611 21,854 4,590 19,049 13,655 20,597 53,866
ManUfaCtUrNg..........overererereireiereneereeseeseeen) 101,202 7,852 2,794 13,975 11,131 16,164 49,287
Food, kindred, and tobacco products................. 20,21 1,787 101 65 265 391 262 703
Textiles and apparel........ccccveveerreriecesiennes 22,23 476 52 34 106 (D) 82 (D)
Lumber, wood products, and furniture. 24,25 348 74 22 77 96 79 0
Paper and allied products..........c..cccouevreririnncd 26 1,456 (D) (D) 140 100 339 844 (S)
Chemicals and allied products............cccccrvrnece. 28 18,628 507 189 3,733 3,194 5,934 5,071

Industrial chemicals...........cccooureurerernrerninneens 281-82,286 4,970 (D) 77 1,185 641 1,913 (D)
Drugs and mediCings.........c.ccvevrerrevriennenns] 283 11,586 232 54 2,045 2,207 3,737 3,311
Other chemiCals..........cocvereererreninenineeneen. 284-85,287-89 2,072 (D) 59 502 347 284 (D)
Petroleum refining and extraction......................] 13,29 1,612 6 15 (S) 80 0 729 783
Rubber products............ccceeeeverrenreneerninseeiniennes 30 1,372 (D) 113 410 108 243 (S) (D)
Stone, clay, and glass products...........cc.ccoeeenee. 32 606 16 31 71 103 386 0
Primary metals..........cooovrrrereieninensineereeeenn. 33 767 45 21 146 206 (D) (D)
Ferrous metals and products.............c..cc...... 331-32,3398-99 414 8 2 54 169 (D) (D)
Nonferrous metals and products................... 333-36 353 37 19 91 37 (D) (D)
Fabricated metal products.........ccccoveererrirnnnen) 34 1,669 367 (D) 192 157 454 (D)
MaCRINEIY......coeeeeeireieieieee s 35 18,393 1,769 585 2,597 1,942 4,142 7,357
Office, computing, and accounting
machines 357 12,787 830 (D) 1,365 898 2,952 (D)
Other machinery, except electrical................ 351-56,358-59 5,606 939 (D) 1,232 1,044 1,190 (D)
Electrical equipment...........cccoovninereineereiiniinins 36 22,747 1,683 823 3,456 3,107 1,938 11,739
Radio and TV receiving equipment............... 365 152 21 (D) 122 0 0 (D)
Communication equipment...........cccocoeeenenc 366 7,377 493 (D) 805 1,414 0 (D)
Electronic components.........cccoveenenieninnenee 367 10,786 957 (D) 1,891 1,427 1,653 (D)
Other electrical equipment............cccoereeenee. 361-64,369 4,432 212 165 638 267 285 2,865

See explanatory information and SOURCE at end of table.
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Table A-8. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1997

Page 2 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
Transportation equipment.............ccoereririncens 37 19,742 55 151 269 409 727 18,132
Motor vehicles and motor vehicles
equipment.. 371 13,758 50 111 87 (D) 536 (D)
Other transportation equipment....................] 373-75,379 307 (D) (D) 29 (D) (D) (D)
Aircraft and missiles..........cccocovverrerieriiininnn 372,376 5,677 (D) (D) 154 178 (D) 5,211
Professional and scientific instruments.............. 38 8,958 1,071 622 2,228 981 509 3,547
Scientific and mechanical measuring
instruments......... 381-82 3,719 759 427 892 370 (D) (D)
Optical, surgical, photographic, and
other instruments..........c.cocvverrreirrirernnen) 384-87 5,240 313 194 1,336 611 (D) (D)
Other manufacturing industries ".........cc...coo...... 27,31,39 2,642 1,916 (D) 206 (D) (D) (D)
NonmanUfaCturing...........coveeeereereereinererennennineenns 32,409 14,002 1,796 5,074 2,524 4,434 4,579
Transportation and utilities...........cc.cccocerrerirennes 40-42,44-49 2,812 56 22 121 70 107 2,437
CommuUNICAtIoNS.......ccveverrerieiriierecsieenn] 48 1,884 17 (D) 20 (D) 0 (D)
Telephone communications.................... 481 1,826 0 (D) 0 (D 0 1,802
Other communications............cccevevnnen. 482-484,489 58 17 (D) 20 0 0 (D)
Electric, gas, and sanitary services............... 49 258 15 (D) 92 35 (D) (D)
Other transportation and utilities................... 40-42,44-47 670 24 (D) 9 (D) (D) 625
TrAGE....ceoceeeeee s 50-59 7,961 3,029 (D) 1,575 789 (D) 1,297
Finance, insurance, and real estate 60-65,67 1,500 340 (D) 253 330 (D) 266
SEIVICES. ... 701,72,73,75-81, 18,594 9,335 1,483 3,055 (D) 3,024 (D)
83,84,87,89
BUSINESS SEIVICES......oovvivriveirciieereiieeieiians 73 11,560 3,922 800 2,874 1,234 (D) (D)
Computer and data processing
SEIVICES. s 737 11,318 3,900 77 2,807 1,224 (D) (D)
Other business SErviCes............ouvvvevrnne. 731-736,738 242 22 29 (S) 67 10 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-8. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1997

Page 3 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
Health SEMVICES.......c.overerrerereereee e 80 679 72 (D) 43 0 (D) 0
Offices and clinics of medical doctors,
hospitals, medical and dental labs...... 801,806,807 (D) 60 (D) 8 (S) 0 (D) 0
Other health services...........cccocovverrrrnnen. 802-805,808-809 (D) 12 (D) 36 0 0 0
Engineering and management services........ 87 5,909 5,063 631 93 (D) 27 (D)
Engineering, architectural, and
SUNVEYING..... e 871 781 632 56 69 (D) (D) 0
Research, development, and testing......., 873 4,782 4177 534 (D) 0 0 (D)
Other engineering and
management services... 872,874 347 254 41 (D) (D) (D) 0
Other SErVICES.......c.vevmrenerriereireirereeeeens 701,72,75-79,81, 446 278 (D) 45 1 (D) 0
83,84,89
Other nonmanufacturing industries *.................. 07-12,14,15, 1,541 1,241 10 71 (3)] (D) (D)
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-9. Company-financed R&D contracted to outside organizations by R&D-performing companies,

by industry and size of company: 1991, 1993-97

Page 1 of 3
1991 | 1993 | 1994 [ 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
All INQUSHTIES. ..o 3,319 3,462 3,618 5177 | 5,833 6,000
Distribution by industry:
ManUufacturing..........c.veereeeeeenerenerneiseeeeenes 2,577 2,339 2,450 3812 | 4,293 4,143
Food, kindred, and tobacco products.......... 20,21 44 43 43 41 50 53
Textiles and apparel..........cccovvvevererernnnn. 22,23 (D) 2 4 1 3 9
Lumber, wood products, and furniture......... 24,25 (D) 8 8 7 (D) (D)
Paper and allied products.............ccccvvvnnee. 26 12 5 4 14 4 4 (S)
Chemicals and allied products...................., 28 1,087 1,117 1,239 2,386 | 2,537 2,505
Industrial chemicals..........c.ccooevierriunnns 281-82,286 95 43 38 259 229 (D)
Drugs and medicines..........ccccccevverrirnnen. 283 771 942 1,055 1,751 | 2,098 2,259
Other chemicals..........c.coourevnernirennnn) 284-85,287-89 221 132 146 376 210 (D)
Petroleum refining and extraction................ 13,29 35 56 52 32 24 (D)
Rubber products...........ccocveeerreneenenereeneenns 30 18 65 22 32 36 32
Stone, clay, and glass products.................., 32 (D) 2 6 2 9 (D)
Primary metals.........oooevnenincnsen, 33 24 12 15 13 16 9
Ferrous metals and products.................. 331-32,3398-99 4 8 10 5 4 4
Nonferrous metals and products............] 333-36 20 4 5 8 11 5
Fabricated metal products.............ccccuueee. 34 3 21 21 10 28 10
Machinery 35 256 125 200 201 330 363
Office, computing, and accounting
machings.......... e 357 229 52 113 84 220 192
Other machinery, except electrical......... 351-56,358-59 27 73 87 117 110 171
Electrical equipment.........cccocveniniincnnn. 36 114 143 116 194 178 186
Radio and TV receiving equipment........ 365 0 (D) 1 2 (D) (D)
Communication equipment.................... 366 63 20 38 40 (D) 67
Electronic components.............cccoeuneene. 367 38 24 24 75 88 44
Other electrical equipment..........c.ccc...... 361-64,369 13 (D) 54 77 54 (D)
Transportation equipment..........cccocvveneenen 37 687 (D) 591 (D) (D) (D)
Motor vehicles and motor vehicles
equipment.. ... 37 (D) (D) (D) (D) (D) (D)
Other transportation equipment.............. 373-75,379 (S) (D) (D) 5 (D) (D)
Aircraft and missiles..........cocooereinrininnes 372,376 (D) 52 83 72 (D) (D)
Professional and scientific instruments....... 38 (D) 189 57 114 55 83
Scientific and mechanical measuring
instruments... . 381-82 4 25 16 45 8 24
Optical, surgical, photographic, and
other instruments.........c.cccvevrnineens 384-87 (D) 163 40 68 47 60
Other manufacturing industries ................ 27,31,39 2 (D) 72 (D) 26 122
Nonmanufacturing 2............cc.eeeecvveeeveeeneoerveieniinninns v, 742 1,123 1,168 1,365 | 1,540 1,857

See explanatory information and SOURCE at end of table.
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Table A-9. Company-financed R&D contracted to outside organizations by R&D-performing companies,

by industry and size of company: 1991, 1993-97

Page 2 of 3
1991 | 1993 | 1994 [ 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Transportation and utilities...........c.ccccvevnes 40-42,44-49 NA NA NA 509 466 405
Communications..........ccceerrevererrerennenn. 48 NA NA NA 264 230 (D)
Telephone communications.............., 481 NA NA NA (D) (D) (D)
Other communications...................... 482-484,489 NA NA NA (D) (D) 0
Electric, gas, and sanitary services........ 49 NA NA NA 219 229 207
Other transportation and utilities............, 40-42,44-47 NA NA NA 27 6 (D)
Trade....cooeeeeceereee e 50-59 NA NA NA 346 217 353
Finance, insurance, and real estate............ 60-65,67 NA NA NA 92 153 (S) 184
SEIVICES. ...t 701,72,73,75-81, NA NA NA 416 694 905
83,84,87,89
BUSINESS SEIVICES......oveueeiereireieireines 73 NA NA NA 151 226 235
Computer and data processing
SEIVICES..c.. v 737 NA NA NA 139 224 233
Other business services.................... 731-736,738 NA NA NA 12 2 2
Health SErVICES.........vvererrerereirrieirirnns 80 NA NA NA 38 66 (S) (D)
Offices and clinics of medical
doctors, hospitals,
medical and dental labs................ 801,806,807 NA NA NA (D (D) (D
Other health services.........cccocovvunncd 802-805,808-809 NA NA NA (D) (D) (D)
Engineering and management
SEIVICES.covveve e 87 NA NA NA 200 396 483
Engineering, architectural, and
SUMVEYING.oovieieee e 871 NA NA NA 13 22 11
Research, development, and
testing..ocvvvvvcirines 873 NA NA NA 187 373 472
Other engineering and
management services... 872,874 NA NA NA 0 0 0
Other SErVICES.......c.vvererreneerrereereirrireien] 701,72,75-79,81, NA NA NA 27 6 (D)
83,84,89
Other nonmanufacturing industries *........... 07-12,14,15, NA NA NA 1 10 10
161-162,17

See explanatory information and SOURCE at end of table.
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Table A-9. Company-financed R&D contracted to outside organizations by R&D-performing companies,

by industry and size of company: 1991, 1993-97

Page 3 of 3
1991 | 1993 | 1994 [ 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by size of company:
[Number of employees]

Tl 3,319 3,462 3,618 5177 | 5,833 6,000
Fewer than 500...........cccccrevreinernercnnineinnd (S) 751 724 674 699 799
50010999.....ccoirirreerere e 35 107 126 174 161 (S) 220
1,000 £0 4,999........cvmirriirereneeereid 275 310 397 632 632 984
5,000 10 9,999.......ccoumrrirrene 218 327 408 393 761 992
10,000 10 24,999........cccoovvririrerrernirenreind 881 468 391 786 | 1,458 1,031
25,000 OF MOTE.......cooeverrerrrrererererinersenranes 1,762 1,497 1,574 2518 | 2121 1,974

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were
sampled separately without regard to industry classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing
companies in this group are combined with those for companies in "Other manufacturing industries." Estimates for nonmanufacturing companies
in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing
industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

2 Until 1995, data were not broken down below this level of detail for most nonmanufacturing industries.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
NA = Not available.

NOTE:  Asaresult of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect
R&D performance among firms in the nonmanufacturing industries and small firms in all industries. As a result of the new sample design,
statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the technical notes for more
information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-10. Number of R&D-performing companies contracting R&D performance to outside organizations

and total number of R&D-performing companies, by industry and size of company: 1997

Page 1 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000t09,999 | 10,000 to 24,999 | 25,000 or more
Industry SIC code employees employees employees employees employees employees
Total |Outside | Total [Outside | Total [Outside | Total |Outside | Total |Outside | Total |Outside | Total |Outside
AllINAUSTIES. ...y 35112 | 3,342 31,995 | 2,729 | 1,127 151 1,302 227 322 111 199 48 167 75
Manufacturing..........ccooceeeereererreereinernceneens 18,130 | 1,897 | 15,898 | 1,549 886 127 938 141 197 34 138 29 73 17
Food, kindred, and tobacco products....... 20,21 696 134 426 69 112 43 115 14 17 4 15 2 11 2
Textiles and apparel..........ccccvevverereriennnes 22,23 278 35 181 17 44 15 41 2 3 0 7 1 2 0
Lumber, wood products, and furniture...... 24,25 257 11 162 4 52 2 29 4 10 1 4 0 0 0
Paper and allied products.............ccccc.u.... 26 121 1 57 0 2 0 41 9 6 1 9 0 6 1
Chemicals and allied products................. 28 602 130 424 88 32 6 95 17 27 9 17 6 6 4
Industrial chemicals...........ccccoovernrennen. 281-82,286 161 29 91 20 8 0 42 5 1 1 7 2 2 1
Drugs and medicines..........cccocveereneencd 283 199 73 159 55 3 1 22 8 7 4 5 3 3 2
Other chemicals..........ccccoerveerniennenees 284-85,287-89 242 28 174 13 21 5 32 4 9 4 5 1 1 1
Petroleum refining and extraction............. 13,29 26 4 2 0 3 0 1 1 0 0 7 3 3 0
Rubber products............ccccveneeneereinieninns 30 639 32 459 14 93 9 73 6 7 1 5 2 2 1
Stone, clay, and glass products............... 32 98 8 65 0 10 2 13 5 5 0 5 1 0 0
Primary metals........ccccovvveneeneneneineeennn. 33 250 18 126 4 63 2 31 6 17 3 10 2 3 1
Ferrous metals and products............... 331-32,3398-99 54 1 1 3 4 0 17 3 14 3 8 1 1 1
Nonferrous metals and products......... 333-36 196 7 116 1 59 2 14 3 3 0 2 1 2 0
Fabricated metal products...........ccccc........ 34 903 65 731 45 74 5 74 10 10 1 1 4 2 0
MaChINEIY......cooverreeerieieiseineeseise s 351 1,536 130 | 1,233 78 108 15 144 26 28 5 18 4 5 2
Office, computing, and
accounting machines..................... 357 119 7 77 1 10 0 16 3 8 1 6 1 2 1
Other machinery, except electrical...... 351-56,358-59 | 1,417 123 | 1,156 77 98 15 128 23 20 4 12 3 3 1
Electrical equipment..........cocovereuriereineen. 36| 1,547 284 | 1,217 239 140 14 136 20 33 7 1 2 1 2
Radio and TV receiving equipment..... 365 19 3 14 2 2 1 3 0 0 0 0 0 0 0
Communication equipment................., 366 322 89 255 81 25 2 23 4 16 1 0 0 3 1
Electronic components..........cccovveenne. 367 748 121 625 110 60 46 8 10 1 5 1 2 0
Other electrical equipment.................. 361-64,369 460 72 323 47 54 10 64 8 7 5 6 1 6 1

See explanatory information and SOURCE at end of table.
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Table A-10. Number of R&D-performing companies contracting R&D performance to outside organizations

and total number of R&D-performing companies, by industry and size of company: 1997

Page 2 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000t09,999 | 10,000 to 24,999 | 25,000 or more
Industry SIC code employees employees employees employees employees employees
Total [OQutside | Total |Outside | Total [OQutside | Total |Outside [ Total |Outside | Total |[Outside [ Total |Outside
Transportation equipment...........cccoceueene 37 411 1M1 302 100 54 0 18 5 14 1 10 1 13 4
Motor vehicles and motor
vehicles equipment. .| 371 377 105 300 100 51 0 6 1 8 1 8 1 4 2
Other transportation equipment.........., 373-75,379 10 1 0 0 2 0 4 1 1 0 1 0 2 0
Aircraft and missiles..............ccccevnne. 372,376 24 5 2 0 1 0 8 3 5 0 1 0 7 2
Professional and scientific instruments.... 38 760 130 611 104 58 1 74 14 10 1 3 0 5 0
Scientific and mechanical
measuring instruments......... 381-82 515 62 440 52 37 6 29 4 4 0 2 0 3 0
Optical, surgical, photographic,
and other instruments....................| 384-87 246 68 17 52 21 5 45 10 6 1 1 0 2 0
Other manufacturing industries .............. 27,31,39 | 10,005 796 | 9,901 789 40 3 44 3 10 0 6 1 4 0
Nonmanufacturing ..........ccceeeevreenrerreneen. 16,982 | 1,445( 16,097 | 1,180 241 24 364 86 125 77 61 19 94 58
Transportation and utilities....................... 40-42,44-49 417 226 204 52 5 1 65 50 67 63 10 6 66 54
Communications...........ccceeevrevrrerennend 48 90 52 24 0 2 0 4 0 51 50 0 0 9 2
Telephone communications........... 481 59 52 0 0 0 0 0 0 51 50 0 0 8 2
Other communications................... 482-484,489 31 0 24 0 2 0 4 0 0 0 0 0 1 0
Electric, gas, and sanitary
SEIVICES.....oivicreereieteee et 49 161 70 77 2 2 1 57 49 14 1 9 5 2 2
Other transportation and utilities......... 40-42,44-47 166 104 103 50 1 0 4 1 2 2 1 1 55 50
Trade. ..o 50-59 | 3,713 378 | 3,567 353 14 2 73 1 20 7 30 5 10 0
Finance, insurance, and real estate......... 60-65,67 382 221 309 200 31 0 23 13 9 2 3 3 7 3
SEIVICES. ...ttt 701,72,73,75-81, | 4,891 563 | 4,482 525 182 16 179 12 20 4 17 5 1 1
83,84,87,89
BUSINESS SEIVICES......c.vvvverririreiiinnen) 73| 2,455 342 2,276 318 84 9 65 10 14 4 5 0 10 1
Computer and data processing
SEIVICES....uivrvenns 737 2273 288 2,144 267 63 8 51 10 10 2 3 0 3 1
Other business services................. 731-736,738 181 54 133 51 22 1 14 0 4 2 2 0 7 0

See explanatory information and SOURCE at end of table.



Table A-10. Number of R&D-performing companies contracting R&D performance to outside organizations

and total number of R&D-performing companies, by industry and size of company: 1997

Page 3 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000t09,999 | 10,000 to 24,999 | 25,000 or more
Industry SIC code employees employees employees employees employees employees
Total [OQutside | Total |Outside | Total [OQutside | Total |Outside [ Total |Outside | Total |[Outside [ Total |Outside
Health SErviCes........ccvvvvvnirnveneereenenne 80 483 6 456 3 3 0 21 2 0 0 3 1 0 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs............] 801,806,807 427 4 404 2 3 0 17 1 0 0 3 1 0 0
Other health services.........c.co....... 802-805,808-809 56 2 52 1 0 0 4 1 0 0 0 0 0 0
Engineering and management
SEIVICES oo e, 87 1,569 210 | 1,495 203 42 6 23 0 3 0 5 1 1 0
Engineering, architectural,
and surveying............... 871 697 42 661 38 14 3 18 0 1 0 3 1 0 0
Research, development,
and testing........cooovverereereireinnens 873 727 168 7M1 165 13 3 2 0 0 0 0 0 1 0
Other engineering and
management Services............... 872,874 145 0 123 0 15 0 3 0 2 0 2 0 0 0
Other ServiCes.........oocveemeereererneeerenn. 701,72,75-79,81, 385 6 255 2 53 1 70 0 3 0 4 3 0 0
83,84,89
Other nonmanufacturing industries *........ 07-12,14,15,] 7,579 571 7,535 50 8 5 24 1 9 1 1 0 1 0
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries"
and for "Other nonmanufacturing industries” after 1995 are not comparable with statistics for prior years.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-11. Company-financed R&D performed outside the United States by U.S. R&D-performing domestic

companies and their foreign subsidiaries, by industry and size of company: 1987-97

1514

Page 1 of 3
1987 | 1988 | 1989 [ 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Al INAUSTIES....ooeeceeiereiee e 5,226 6,208 6,706 7,952 9,147 10,063 9,565 9,395 13,052 14,050 13,107
Distribution by industry:
Manufacturing...........coeeevrenceneeneeneeneeineeees 5,162 6,062 6,450 7,537 8,369 9,228 7,795 7,895 10,846 11,540 11,743
Food, kindred, and tobacco products.............| 20,21 37 27 42 41 66 88 112 117 142 155 148
Textiles and apparel..........ccoeveerinienireennnn] 22,23 NA NA NA NA NA NA NA NA NA NA (D)
Lumber, wood products, and furniture............ 24,25 NA NA NA NA NA NA NA NA NA NA (D)
Paper and allied products..........c.cccoerverrrnnnee. 26 NA NA NA NA NA NA NA NA NA NA 34
Chemicals and allied products............c..ccc...... 28 1,243 1,548 1,532 2,007 2,401 2,676 2,833 2,456 4,194 3,801 3,867
Industrial chemicals * 281-82,286 625 855 609 720 1,009 1,045 1,318 917 1,632 1,720 863
Drugs and medicines 283 618 693 923 1,287 1,392 1,631 1,516 1,539 2,562 2,082 2,413
Other chemiCals..........ccovvreenerreirernnenins 284-85,287-89 TA TA TA TA TA TA TA TA TA TA 591
Petroleum refining and extraction................... 13,29 47 59 47 76 107 119 104 1M1 76 78 91
Rubber products...........ccoceeveeneeneeneererneniens 30 NA NA NA NA NA NA NA NA NA NA 197
Stone, clay, and glass products..................... 32 (D) (D) (D) 59 38 41 38 27 31 32 17
Primary metals.........coovvvenineneneresininiens 33 18 23 24 26 20 18 12 15 26 29 20
Ferrous metals and products.............cc...... 331-32,3398-99 NA NA NA NA NA NA NA NA NA NA (D)
Nonferrous metals and products................ 333-36 NA NA NA NA NA NA NA NA NA NA (D)
Fabricated metal products..........cccccoovverennenes 34 40 (D) (D) 95 86 109 119 125 111 133 132
MaChINEIY......coveeereeiee e 35 1,233 1,326 1,432 1,451 1,476 1,439 340 308 501 1,404 1,819
Office, computing, and accounting
machines. 357 NA NA NA NA NA NA NA NA NA NA 1,196
Other machinery, except electrical............, 351-56,358-59 NA NA NA NA NA NA NA NA NA NA 623
Electrical equipment..........cocvereenrererrinninnens 36 432 591 573 770 651 568 525 495 872 959 981
Radio and TV receiving equipment.... 365 0 (D) (D) (D) 2 (D) (D) 3 (D) (D) 0
Communication equipment............. 366 188 290 199 174 151 (D) (D) 110 (D) (D) 399
Electronic components........... 367 204 246 160 185 164 168 322 276 437 470 362
Other electrical equipment............cccoeven.c. 361-64,369 39 (D) (D) (D) 334 217 113 107 291 260 220
Transportation equipment............ccccceverrivennee. 37 (D) 1,750 1,916 2,055 2,402 (D) (D) (D) (D) (D) (D)
Motor vehicles and motor vehicles
equipment’. L. 371 (D) 1,477 1,501 1,901 2,166 (D) (D) (D) (D) (D) (D)
Other transportation equipment 373-75,379 TA TA TA TA TA TA TA TA TA TA 1
Aircraft and missiles..........covrrrrrirrererneen. 372,376 237 273 415 154 236 493 (D) 251 284 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-11. Company-financed R&D performed outside the United States by U.S. R&D-performing domestic

companies and their foreign subsidiaries, by industry and size of company: 1987-97

Page 2 of 3
1987 | 1988 | 1989 [ 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Professional and scientific instruments.........., 38 317 404 474 611 656 685 751 900 988 960 1,201
Scientific and mechanical measuring
instruments.. 381-82 NA NA NA NA NA NA NA NA NA NA 200
Optical, surgical, photographic,
and other instruments..........c.ccoceeveuee. 384-87 NA NA NA NA NA NA NA NA NA NA 1,001
Other manufacturing industries 2.................... 27,31,39 138 178 269 344 467 524 (D) 572 (D) (D) 86
Nonmanufacturing 3...........cco.oevverevennrenrinnnns 64 146 256 415 778 835 1,770 1,500 2,206 2,510 1,364
Transportation and utilities...........c.cocevererenee. 40-42,44-49 NA NA NA NA NA NA NA NA NA NA 6
ComMUNICAtIONS......cvuveeeererenreneereeeieeans 48 NA NA NA NA NA NA NA NA NA NA (D)
Telephone communications.................. 481 NA NA NA NA NA NA NA NA NA NA (D)
Other communications...........c..cceeenvn. 482-484,489 NA NA NA NA NA NA NA NA NA NA 0
Electric, gas, and sanitary services.... 49 NA NA NA NA NA NA NA NA NA NA (D)
Other transportation and utilities................ 40-42,44-47 NA NA NA NA NA NA NA NA NA NA (D)
TrAdE....coceee e 50-59 NA NA NA NA NA NA NA NA NA NA 408
Finance, insurance, and real estate................ 60-65,67 NA NA NA NA NA NA NA NA NA NA 0
SBIVICES. ... 701,72,73,75-81, NA NA NA NA NA NA NA NA NA NA 914
83,84,87,89
BUSINESS SEIVICES......vveereecricerereieerenne 73 NA NA NA NA NA NA NA NA NA NA 786
Computer and data processing
SEMVICES..comvieivrenee e 737 NA NA NA NA NA NA NA NA NA NA (D)
Other business Services..............c....... 731-736,738 NA NA NA NA NA NA NA NA NA NA (D)
Health SErVICES.........ovverrerreeeirerireeneins 80 NA NA NA NA NA NA NA NA NA NA (D)
Offices and clinics of medical
doctors, hospitals,
medical and dental labs................... 801,806,807 NA NA NA NA NA NA NA NA NA NA (D)
Other health services.........c.coeveurernnen. 802-805,808-809 NA NA NA NA NA NA NA NA NA NA (D)
Engineering and management
SEIVICES. e 87 NA NA NA NA NA NA NA NA NA NA 89
Engineering, architectural, and
surveying... e 871 NA NA NA NA NA NA NA NA NA NA 10

See explanatory information and SOURCE at end of table.
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Table A-11. Company-financed R&D performed outside the United States by U.S. R&D-performing domestic

companies and their foreign subsidiaries, by industry and size of company: 1987-97

Page 3 of 3
1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Research, development, and testing 873 NA NA NA NA NA NA NA NA NA NA 75
Other engineering and
management services..... 872,874 NA NA NA NA NA NA NA NA NA NA 3
Other SErVICES.......c.vverrerrereereirereieieenennenn 701,72,75-79,81, NA NA NA NA NA NA NA NA NA NA (D)
83,84,89
Other nonmanufacturing industries 2.............. 07-12,14,15, NA NA NA NA NA NA NA NA NA NA 36
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl e NA NA NA NA NA NA NA NA NA NA | 13,107
Fewer than 500..........ccccorrnrnrirrerernrnnenneneens NA NA NA NA NA NA NA NA NA NA 324
500 £0 999.....coererre s NA NA NA NA NA NA NA NA NA NA 205
1,000 10 4,999......oviineree e NA NA NA NA NA NA NA NA NA NA 2,057
5,000 t0 9,999...... NA NA NA NA NA NA NA NA NA NA 1,352
10,000 to 24,999 NA NA NA NA NA NA NA NA NA NA 2,632
25,000 OF MOTE.....ouvvrerrrrernceneeeereeeesereseeneensd NA NA NA NA NA NA NA NA NA NA 6,537

' Until 1997, the values for Industrial chemicals (SIC 281 282, 286) and Other chemicals (SIC 284 285, 287 289) were combined and displayed as Industrial and other chemicals (SIC 281 282, 284
289). Also, the value for Motor vehicles and motor vehicles equipment (SIC 371) and Other transportation equipment (SIC 373 375, 379) were combined and displayed as Motor vehicles and other
transportation (SIC 371, 373 375, 379).

2 Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

3 Nonmanufacturing industries for 1990 and prior years included the following SICs only: 10 11, 14 17,40 42,44 51,53 54, 56, 60, 62-63, 72 73, 78, 806 07, and 87.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
NA = Not available.
TA = Total not available separately.

NOTES: Data are reported in current U.S. dollars.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-12. Company-financed industrial R&D performed outside the United States by U.S.

R&D-performing domestic companies and their foreign subsidiaries, by country: 1997

Number of Total
Location of foreign subsidiary companies [Dollars in millions]

Total ', s, . 1,122 13,107
Distribution by country:

Canada.......... e 127 432
GeIMANY...ccoccveee 119 1,772
France....covcvcces s 108 787
Japan...e 71 700
United Kingdom......... 190 1,025
Puerto RiCO.....cooovvcrves 16 18
Other countries.....c.cc... s 337 1,900
Undistributed 2......cc..... s 776 6,473
Distribution by companies with R&D expenditures in one or

more countries:

Total e s 1,122 13,107
Onecountry...... . 126 235
Two countries....ccoeee ] 23 137
Three countries.... ] 13 44
Fourcountries. 1 (D)
Five countries........ s 1 (D)
More than five countries 0 0
Undistributed 23......cccoceeee. 958 12,676

' Detail does not add to total because categories are not mutually exclusive.

2 Includes data reported on Form RD-1L that were not allocated to a specific country, and total foreign R&D reported
on Form RD-1A. Form RD-1A does not collect data by country.

% To avoid double counting, if a company reported ANY foreign R&D expenditures that were not allocated to specific
countries, all foreign R&D expenditures, including those that may have been allocated to specific countries, are
included in this cell. For example, if a company allocated a portion of its foreign R&D expenditures to Canada and
left the remainder unallocated, ALL of its foreign R&D is included in this cell because it could not be determined
during processing how many other countries were sites of R&D performance.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
NOTE:  Data are reported in current U.S. dollars.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research
and Development: 1997

48
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Table A-13. Federal funds for industrial R&D performance, by industry and size of company: 1987-97

Page 1 of 3
1987 | 1988 | 1989 [ 1990 1991 | 1992 [ 1993 1994 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
AllINAUSEHIES. ... 30,752 30,343 28,554 28,125 26,372 24,722 22,809 22,463 | 23,451 23,653 23,928
Distribution by industry:
Manufacturing..........ccooceeeereererreereinernceneens 28,052 27,088 24,826 23,683 20,867 19,152 16,669 17,373 | 18,831 20,020 19,823
Food, kindred, and tobacco products....... 20,21 2 (D) (D) (D) 0 0 0 0 0 0 0
Textiles and apparel..........ccccoevrerererieinnes 22,23 (D) (D) (D) (D) (S) (D) (D) (D) (D) (D) (D)
Lumber, wood products, and furniture...... 24,25 0 (D) 0 0 (D) (D) (D) (D) (D) (D) 0
Paper and allied products..............ccecun.n. 26 (D) (D) 0 0 (D) (D) (D) (D) (D) (D) (D)
Chemicals and allied products................. 28 190 238 126 123 209 (S) (D) (D) 210 (S) (D) (D)
Industrial chemicals...........ccccoovernrennen. 281-82,286 185 232 111 109 165 (S) (D) (D) (D) (D) (D)
Drugs and medicines...........co.oeurrernenn, 283 (D) 6 (D) (D) (D) (S) 15 8 14 3 3(S)
Other chemicals..........ccccoevoveerniennenees 284-85,287-89 (D) 0 (D) (D) (D) (S) (D) (D) (D) 0 (D)
Petroleum refining and extraction............. 13,29 14 22 (S) (S) 1 9 14 10 6 24 (D)
Rubber products...........ccccoeveererierrirennnnn. 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D)
Stone, clay, and glass products............... 32 10 (D) (D) (D) (D) (D) 9 38 6 5 2
Primary metals.........ccccoovveveeienisicininnns 33 19 17 22 (D) 8 (S) 23 17 13 (D) 221
Ferrous metals and products..............| 331-32,3398-99 (D) 1 (D) (D) 1 (D) 17 (D) (D) (D) (D)
Nonferrous metals and products......... 333-36 (D) 16 (D) (D) 7 (D) 6 (D) (D) (D) (D)
Fabricated metal products..............cc........ 34 150 163 178 203 226 294 222 243 86 (D) 129
MaChINEIY.......overeeirieeeeeeesese s 35 (D) (D) (D) 871 1,055 1,035 86 99 (D) 117 106
Office, computing, and accounting
machines....... .. 357 (D) (D) (D) (D) (D) (D) 33 28 (D) (D) 53
Other machinery, except electrical...... 351-56,358-59 44 101 112 (D) (D) (D) 53 71 64 (D) 53
Electrical equipment..........coccoeveurrerernnn. 36 5,399 4,153 3,743 4133 4,550 3,844 1,667 1,801 | 1,690 2,143 1,839
Radio and TV receiving equipment..... 365 0 0 0 0 0 (D) (D) (D) (D) (D) (D)
Communication equipment.................| 366 4,729 3,630 2,911 2,344 (D) (D) (D) (D) (D) (D) (D)
Electronic components.............cccoevene 367 656 449 369 418 (D) 247 206 162 (D) (D) (D)
Other electrical equipment.................. 361-64,369 14 74 463 1,371 (D) (D) (D) (D) (D) (D) 477
Transportation equipment..........c.cocveune.. 37 20,784 20,865 19,262 17,097 12,570 11,202 10,617 10,392 | 13,130 12,202 12,251
Motor vehicles and motor vehicles
equipment... .. 3 D) D) D) D) D) D) D) D) (D) (D) (D)
Other transportation equipment 373-75,379 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D)
Aircraft and missiles...........cccourrurrenne. 372,376 18,519 18,402 16,828 15,248 11,096 (S) 9,372 8,794 | 11,462 10,515 10,619

See explanatory information and SOURCE at end of table.
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Table A-13. Federal funds for industrial R&D performance, by industry and size of company: 1987-97

Page 2 of 3
1987 | 1988 1989 1990 1991 | 1992 1993 1994 1995 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Professional and scientific instruments.... 38 272 191 263 737 1,865 2,221 2,577 3,384 | 3,460 (S)| 3,942 4,499
Scientific and mechanical
measuring instruments 381-82 (D) (S) (S) (S) (D) 2,143 2,484 3,266 | 3,358 (S) (D) 4,416
Optical, surgical, photographic, and
other instruments...........ccccovvereenns 384-87 (D) 95 101 87 (D) 78 92 118 102 (D) 84
Other manufacturing industries *.............. 27,31,39 (D) (D) (D) (D) (D) 61 (D) (D) (D) (D) 156
Nonmanufacturing 2..........cco..oeeverernnrenne. 2,700 3,256 3,729 4,442 5,505 5,570 6,140 5,090 | 4,620 3,633 4,105
Transportation and utilities...........c..c........ 40-42,44-49 NA NA NA NA NA NA NA NA 252 186 200
CommUNICAtIoNS.........cververereereeereenn 48 NA NA NA NA NA NA NA NA (D) (D) (D)
Telephone communications........... 481 NA NA NA NA NA NA NA NA (D) (D) (D)
Other communications................... 482-484,489 NA NA NA NA NA NA NA NA 0 0 0
Electric, gas, and sanitary services..... 49 NA NA NA NA NA NA NA NA 93 42 (D)
Other transportation and utilities......... 40-42,44-47 NA NA NA NA NA NA NA NA (D) (D) (D)
Trade....coeveeeeereree e 50-59 NA NA NA NA NA NA NA NA (D) (D) (D)
Finance, insurance, and real estate......... 60-65,67 NA NA NA NA NA NA NA NA (D) (D) (D)
SEIVICES. ... 701,72,73,75-81, NA NA NA NA NA NA NA NA | 4,270 3,118 3,805
83,84,87,89
BUSINESS SEIVICES.....covvvvrrireicreinnee] 73 NA NA NA NA NA NA NA NA 612 361 400
Computer and data processing
SEIVICES..oens 737 NA NA NA NA NA NA NA NA 514 (D) 389
Other business services................. 731-736,738 NA NA NA NA NA NA NA NA 98 (D) 1
Health SErviCes........covvvvenirnreneerieneene 80 NA NA NA NA NA NA NA NA 4 (D) (D)
Offices and clinics of medical
doctors, hospitals,
medical and dental labs............] 801,806,807 NA NA NA NA NA NA NA NA (D) 3 4
Other health services.........c.coc...... 802-805,808-809 NA NA NA NA NA NA NA NA (D) (D) (D)
Engineering and management
SEIVICES..... e 87 NA NA NA NA NA NA NA NA | 3,650 2,746 3,381 (S)
Engineering, architectural, and
surveying.......... 871 NA NA NA NA NA NA NA NA | 1,883 994 1,258

See explanatory information and SOURCE at end of table.



TS

Table A-13. Federal funds for industrial R&D performance, by industry and size of company: 1987-97

Page 3 of 3
1987 | 1988 1989 1990 1991 1992 1993 1994 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars in millions]
Distribution by industry:
Research, development, and
testing...... 873 NA NA NA NA NA NA NA NA (D) 1,708 (S) (D)
Other engineering and
management services..... 872,874 NA NA NA NA NA NA NA NA (D) 45 (D)
Other ServiCes.........oocveemeereererneeerenn. 701,72,75-79,81, NA NA NA NA NA NA NA NA 4 (D) (D)
83,84,89
Other nonmanufacturing industries *........ 07-12,14,15, NA NA NA NA NA NA NA NA 1 (D) 77
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl e 30,752 30,343 28,554 28,125 26,372 24,722 22,809 22,463 | 23,451 23,653 23,928
Fewer than 500...........ccooveenenerneereinninnens 963 816 901 895 1,887 2,025 1,614 1,164 | 1,978 2,301 2,209
500 £0 999.....coirriee e 115 131 117 (S) 181 151 182 182 225 219 376
1,000 10 4,999......cviiienreees 981 1,093 958 881 1,050 (S) 1,115 1,083 798 512 540
5,000 10 9,999.....c.eirrirerrereeee 748 864 740 257 816 763 764 825 243 468 612
10,000 t0 24,999........covvrrreeis 2,362 1,705 1,129 1,526 3,373 3,416 2,816 2,348 | 1,946 (S)| 1,031(S)|] 913
25,000 OF MOTE.....ouvererrrerreeereereereereeens 25,583 25,734 24,709 24,436 19,065 17,346 16,319 16,862 | 18,261 19,122 19,277

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing
industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing

industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.
2 Until 1995, data were not broken down below this level of detail for most nonmanufacturing industries.

KEY:

(D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

NA = Not available.

NOTE:

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the

nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990
and earlier years. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-14. Federal funds for industrial R&D performance, by industry and size of company: 1997

Page 1 0of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]

Al INAUSHIES. ... 23,928 2,209 376 540 612 913 19,277
Manufacturing...........coeeevreerenreneeneineeineenes 19,823 396 111 325 (D) 710 (D)
Food, kindred, and tobacco products... 20,21 0 0 0 0 0 0 0
Textiles and apparel..........cccovevivernnnes . 22,23 (D) 0 0 0 0 0 (D)
Lumber, wood products, and furniture............ 24,25 0 0 0 0 0 0 0
Paper and allied products.............cccccovvvernnnee. 26 (D) 0 0 0 0 0 (D)
Chemicals and allied products...........ccccc.u..... 28 (D) (D) 0 33 (D) (D) (D)

Industrial chemicals..........cc.cccvevrerierennes 281-82,286 (D) 0 0 (D) (D) (D) (D)
Drugs and medicines...........cccoevvvrrrerennne. 283 3 (S) (D) 0 (D) 0 0 0
Other chemicals..........cocverererreerernieeineen. 284-85,287-89 (D) 0 0 (D) 0 0 0
Petroleum refining and extraction................... 13,29 (D) 0 0 0 0 (D) (D)
Rubber products...........ccocreerrnceneeninncinirennne 30 (D) 0 0 (D) (D) 0 0
Stone, clay, and glass products.............c.c...... 32 2 0 0 (D) 0 (D) 0
Primary metals..........ccovvvvnrnrrenrirnisininnenns 33 221 (D) (D) (D) 27 (D) (D)
Ferrous metals and products..................... 331-32,3398-99 (D) 0 0 (D) 27 (D) (D)
Nonferrous metals and products................ 333-36 (D) (D) (D) (D) 0 0 (D)
Fabricated metal products.............ccoevvevnnen. 34 129 84 (D) (D) (D) (D) 0
MaCRINEIY......coeeeeeeeireeeeecee s 35 106 6 (S) (D) (D) 12 (D) (D)
Office, computing, and accounting
machines. e 357 53 0 0 (D) (D) 0 (D)
Other machinery, except electrical............, 351-56,358-59 53 6 (S) (D) (D) (D) (D) (D)
Electrical equipment........c.coeverenvereinininnnn 36 1,839 106 31 (S) 172 (D) (D) 1,508
Radio and TV receiving equipment............ 365 (D) (D) 0 (D) 0 0 0
Communication equipment............ccocvvenee 366 (D) 27 (D) (D) (D) 0 (D)
Electronic components............ccoveeriuiennnd 367 (D) (D) 11 (S) (D) 0 (D) (D)
Other electrical equipment.........cccccvvveee. 361-64,369 477 62 (D) (D) (D) 0 (D)
Transportation equipment...........cccocoeeereennnee 37 12,251 (D) (D) (D) (D) (D) 11,736
Motor vehicles and motor vehicles
equipment.... L 371 (D) 0 0 0 (D) 0 (D)

See explanatory information and SOURCE at end of table.
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Table A-14. Federal funds for industrial R&D performance, by industry and size of company: 1997

Page 2 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
Other transportation equipment................. 373-75,379 (D) 0 0 0 0 0 (D)
Aircraft and missiles..........c.ccoverrerieinnnes 372,376 10,619 (D) (D) (D) (D) (D) 10,120
Professional and scientific instruments........... 38 4,499 37 64 73 (D) (D) (D)
Scientific and mechanical measuring
instruments.. 381-82 4,416 26 (9)] 63 (D) (D) (D)
Optical, surgical, photographic, and
other instruments.........c.cccvevrncninenns 384-87 84 11 (D) 10 (D) 0 (D)
Other manufacturing industries ".................... 27,31,39 156 (D) 0 0 0 0 (D)
Nonmanufacturing .........cccoveeeereencneneincneenns 4,105 1,813 265 215 (S) (D) 203 (D)
Transportation and utilities..............ccccccovennee. 40-42,44-49 200 0 (D) (D) (D) (D) (D)
Communications..........ccceeevevererrererennnn. 48 (D) 0 0 0 0 0 (D)
Telephone communications.................. 481 (D) 0 0 0 0 0 (D)
Other communications............ccceeennen. 482-484,489 0 0 0 0 0 0 0
Electric, gas, and sanitary services...........] 49 (D) 0 (D) (D) (D) (D) 0
Other transportation and tilities................ 40-42,44-47 (D) 0 0 (D) 0 (D) 0
TrAGE ..o 50-59 (D) 1 0 (D) 0 (D) (3)]
Finance, insurance, and real estate................ 60-65,67 (D) 0 0 0 (D) 0 0
SEIVICES. ...ocvrieeriiriririse e 701,72,73,75-81, 3,805 1,738 (D) (D) 67 (S) (D) (D)
83,84,87,89
BUSINESS SEIVICES......ovvvrivrrcrereireieieiiene 73 400 313 (D) 25 (D) 0 (D)
Computer and data processing
services... 737 389 (D) (D) 25 (D) 0 (D)
Other business services 731-736,738 11 (D) (D) 0 0 0
Health Services........ccoeurvernincnenireinienenne 80 (D) 5 0 0 0 (D) 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs................... 801,806,807 4 (D) 0 0 0 (D) 0
Other health services...........c.coceneuneenn. 802-805,808-809 (D) (D) 0 0 0 0 0

See explanatory information and SOURCE at end of table.



Table A-14. Federal funds for industrial R&D performance, by industry and size of company: 1997

Page 3 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
Engineering and management services.... 87 3,381 (S) 1,401 256 (D) (D) (D) (D)
Engineering, architectural, and
surveying.......... . 871 1,258 758 147 (D) 0 (D) 0
Research, development, and testing.... 873 (D) (D) 109 0 0 0 (D)
Other engineering and management
SEIVICES... e 872,874 (D) (D) 0 0 (D) 0 0
Other SEIVICES........cvvvererierereeereie e 701,72,75-79,81, (D) (D) 0 0 0 0 0
83,84,89
Other nonmanufacturing industries *.............. 07-12,14,15, 77 74 0 0 (D) 0 (D)
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-15. Federal funds for industrial R&D performance, by selected agency and selected industry in selected years: 1977-97

Page 1 of 2
1977 | 1979 | 1981 | 1983 [ 1985 | 1987 | 1989 | 1991 | 1993 | 1995 | 1997
Industry SIC code [Dollars in millions]

All 3gENCIES......vovereerreireresrrerriee s 10,485 12,518 16,382 20,680 27,196 30,752 28,554 26,372 22,809 | 23,451 23,928
Chemicals and allied products................. 28 295 346 421 393 230 190 126 209 (D) 210 (S) (D)
MaChinery......c.cceeevenerneeneereineeeeseineena 35 477 335 694 1,116 1,495 (D) (D) 1,055 88 (D) (D)
Electrical equipment..........cccvevvereenieeen. 36 2,648 3,309 3,920 4,523 5,161 5,399 3,743 4,550 1,402 | 1,690 1,839
Motor vehicles and other transportation

EQUIPMENE.....ocececeeeireeceseeeereieened 371,373-75,379 (M (M) (M (M) (M (D) (D) (D) (D) (D) 1,632
Aircraft and missiles..........coccvereniereinnnn. 372,376 5,486 5,840 8,528 11,396 16,582 18,519 16,828 11,096 9,369 | 11,462 10,619
Other industries "..........coovevvevvevreiennd - (M (M) (M (M) (M ) (M (D) 9,491 | 8,333 9,180

DoD

TOtl e 6,950 7,939 10,540 14,571 20,948 22,252 (S) (S) 15,044 | 13,876 12,603
Chemicals and allied products................. 28 32 36 40 48 (S) (D) (S) (D) (D) 139 (D)
MaChinery......c.cceeevenerneeneereireiee e 35 395 541 599 963 1,287 (D) (D) 748 58 47 (D)
Electrical equipment..........cccoevveenierieneen. 36 1,692 1,920 2,338 3,057 3,812 (S) 2,229 (S) (D) | 1,442 (S)| 1,565
Motor vehicles and other transportation

EQUIPMENE.....ocececeeeireeceseeeereieened 371,373-75,379 382 (M) (M (M) (D) (D) (D) (D) 888 | 1,199 1,166
Aircraft and missiles.... 372,376 3,900 4,210 6,121 8,888 13,918 13,717 (S) (S) 6,373 | 6,631 (S)| 4,989 (S)
Other industries "..........coovevvevvevreiennd - 461 (M) (M (M) (D) (D) (D) (D) 5707 | 4418 4,637

NASA

TOtl e 1,697 1,786 2,306 2,150 (S) 2,805 (S) (S) 435 | 2,054 2,022
Chemicals and allied products 28 (T) (M (M) (M (S) (D) 0 (S) 2 4 (D)
MaChinery.......cceevererneeneeneireieeseieen 35 54 74 81 (T) (D) (D) (D) (D) (D) 2 1 (S)
Electrical equipment.........cccccverierriinnnnn, 36 208 252 317 188 90 115 (D) (S) (D) (D) 145
Motor vehicles and other transportation

EQUIPMENE.....eceecieeeeceseeeeseeeened 371,373-75,379 (M (M) (M (T) (M (D) (D) (D) 20 (D) (D)
Aircraft and missiles..........cocoverernrereinnnn. 372,376 1,348 1,221 1,785 1,959 (S) 2,650 (S) (S) 236 985 (S)| 1,060 (S)
Other industries “..............ccocovrerrvrerrrnnnee. - 44 119 70 (T) D) (D) D) (D) 137 946 708

See explanatory information and SOURCE at end of table.
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Table A-15. Federal funds for industrial R&D performance, by selected agency and selected industry in selected years: 1977-97

Page 2 of 2
1977 | 1979 | 1981 | 1983 [ 1985 | 1987 | 1989 | 1991 | 1993 | 1995 | 1997
Industry SIC code [Dollars in millions]
DOE

TOtAl- et 2 1,575 1,976 1,949 2,901 2,968 3,221 (S) 2,961 | 3,547 2,505
Chemicals and allied products................. 28 2 )] (T (T (S) 171 (S) (S) (D) 40 (D)
MaChINETY.......coooceerircrrcereescereeeas 35 2 (T) (M (T) (S) (D) (S) (D) (S) 31 38
Electrical equipment.........c..coovereeenreennns 36 2 784 951 917 1,188 1,184 1,353 (S) 57 72 42

Motor vehicles and other transportation
EQUIDMENE ... 371,373-75,379 2 16 20 )] (T (D) (D) (D) (D) 0 (D)
Aircraft and missiles.........coc.courenrrerneiennnes 372,376 2 253 340 207 468 688 (S) (S) (S)| 2498 1,307
Other industries * - 2 287 356 (T) M (D) (D) (D) 1,197 906 970

" Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for all companies in this group are combined with those for companies in "Other industries." As a result, statistics
for "Other industries" after 1995 are not comparable with statistics for prior years.

2 Data was not tabulated for this agency prior to 1979.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.
(T) = Not separately available but included in total.

NOTES: Data for DoD, NASA, and DOE do not sum to the totals because the data reported by all other Federal agencies are not tabulated. In addition, Federal R&D data collected with each annual
sample (on the RD-1A form) is not allocated by agency type.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-16. Total number of R&D-performing companies and number reporting Federal R&D funds, by industry and size of company: 1997

Page 1 of 3
Size of company
Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 | 25,000 or more
Industry SIC code Total employees employees employees employees employees employees
Total | Federal | Total | Federal | Total | Federal | Total | Federal | Total | Federal| Total | Federal| Total | Federal
Al INAUSHIES. ... 35112 | 2,297 | 31,995 | 2,106 | 1,127 46 1,302 48 322 34 199 24 167 39
Manufacturing..........cceeeveereereereerernneend 18,130 683 | 15,898 544 886 31 938 33 197 25 138 18 73 33
Food, kindred, and tobacco products.... 20,21 696 0 426 0 112 0 115 0 17 0 15 0 11 0
Textiles and apparel..........ccocevevevienne. 22,23 278 1 181 0 44 0 41 0 3 0 7 0 2 1
Lumber, wood products, and
fumiture ) 24,25 257 0 162 0 52 0 29 0 10 0 4 0 0 0
Paper and allied products.....................] 26 121 2 57 0 2 0 41 0 6 0 9 0 6 2
Chemicals and allied products.............. 28 602 15 424 2 32 0 95 5 27 3 17 3 6 2
Industrial chemicals...............cc.c..... 281-82,286 161 11 91 0 8 0 42 3 11 3 7 3 2 2
Drugs and medicines............coceeene. 283 199 3 159 2 3 0 22 1 7 0 5 0 3 0
Other chemicals..........cccoovvrnreneenees 284-85,287-89 242 1 174 0 21 0 32 1 9 0 5 0 1 0
Petroleum refining and extraction.......... 13,29 26 3 2 0 3 0 11 0 0 0 7 2 3 1
Rubber products..........cccocveeneereinieninns 30 639 2 459 0 93 0 73 1 7 1 5 0 2 0
Stone, clay, and glass products............ 32 98 3 65 0 10 0 13 2 5 0 5 1 0 0
Primary metals..........ccooounnerenerreennnn. 33 250 14 126 2 63 1 31 2 17 5 10 2 3 2
Ferrous metals and products............ 331-32,3398-99 54 9 11 0 4 0 17 1 14 5 8 2 1 1
Nonferrous metals and products...... 333-36 196 5 116 2 59 1 14 1 3 0 2 0 2 1
Fabricated metal products..................... 34 903 55 731 50 74 1 74 1 10 2 11 1 2 0
Machinery.........coeeevrierenrnrensireireireins 35| 1,536 181 1,233 5 108 2 144 2 28 4 18 3 5 2
Office, computing, and accounting
machines..... 357 119 3 77 0 10 0 16 1 8 1 6 0 2 1
Other machinery, except
electrical.......covvevrnererereeins 351-56,358-59 | 1,417 151 1,156 5 98 2 128 1 20 3 12 3 3 1
Electrical equipment.........c.ccceveviveiennes 36| 1,547 76 1,217 36 140 19 136 9 33 3 11 3 11 6
Radio and TV receiving
EQUIPMENt.....coivrreiciriceeiie 365 19 2 14 1 2 0 3 1 0 0 0 0 0 0
Communication equipment............... 366 322 12 255 6 25 2 23 2 16 1 0 0 3 1
Electronic components................... 367 748 25 625 2 60 14 46 5 10 0 5 3 2 1
Other electrical equipment............... 361-64,369 460 37 323 27 54 3 64 1 7 2 6 0 6 4

See explanatory information and SOURCE at end of table.
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Table A-16. Total number of R&D-performing companies and number reporting Federal R&D funds, by industry and size of company: 1997

Page 2 of 3
Size of company
Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 | 25,000 or more
Industry SIC code Total employees employees employees employees employees employees
Total | Federal | Total | Federal| Total | Federal| Total | Federal| Total | Federal| Total | Federal| Total | Federal
Transportation equipment.................... 37 411 24 302 2 54 1 18 3 14 5 10 1 13 12
Motor vehicles and motor
vehicles equipment....... ........... 371 377 5 300 0 51 0 6 0 8 2 8 0 4 3
Other transportation equipment........ 373-75,379 10 2 0 0 2 0 4 0 1 0 1 0 2 2
Aircraft and missiles............ccovvun.. 372,376 24 17 2 2 1 1 8 3 5 3 1 1 7 7
Professional and scientific
instruments......cccccoeceee e 38 760 75 611 52 58 7 74 8 10 2 3 2 5 4
Scientific and mechanical
measuring instruments...... 381-82 515 54 440 38 37 6 29 4 4 1 2 2 3 3
Optical, surgical, photographic,
and other instruments.................. 384-87 246 21 171 14 21 1 45 4 6 1 1 0 2 1
Other manufacturing industries ........... 27,31,39| 10,005 3951 9,901 394 40 0 44 0 10 0 6 0 4 1
Nonmanufacturing.............cceeeverrereenen. 16,982 | 1,614 | 16,097 | 1,563 241 15 364 15 125 9 61 6 94 6
Transportation and utilities.................... 40-42,44-49 417 10 204 0 5 1 65 3 67 2 10 2 66 2
Communications...........cccoceverennns 48 90 2 24 0 2 0 4 0 51 0 0 0 9 2
Telephone communications........ 481 59 2 0 0 0 0 0 0 51 0 0 0 8 2
Other communications................ 482-484,489 31 0 24 0 2 0 4 0 0 0 0 0 1 0
Electric, gas, and sanitary
SEIVICES....vvrecverrercreiterecieiaernias 49 161 6 77 0 2 1 57 2 14 2 9 1 2 0
Other transportation and utilities...... 40-42,44-47 166 2 103 0 1 0 4 1 2 0 1 1 55 0
Trad€. ..o e 50-59| 3,713 51 3,567 2 14 0 73 1 20 0 30 1 10 1
Finance, insurance, and real estate...... 60-65,67 382 1 309 0 31 0 23 0 9 1 3 0 7 0
SEIVICES ... 701,72,73,75-81, [ 4,891 822 | 4,482 788 182 14 179 11 20 4 17 3 11 2
83,84,87,89
BusSiNess SErViCes.........ccovvvvrerrrennnn) 73| 2455 139 2,276 127 84 4 65 4 14 3 5 0 10 1
Computer and data
Processing Services................ 737 2273 136 | 2,144 125 63 3 51 4 10 3 3 0 3 1
Other business services 731-736,738 181 3 133 2 22 1 14 0 4 0 2 0 7 0

See explanatory information and SOURCE at end of table.
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Table A-16. Total number of R&D-performing companies and number reporting Federal R&D funds, by industry and size of company: 1997

Page 3 of 3
Size of company
Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 | 25,000 or more
Industry SIC code Total employees employees employees employees employees employees
Total | Federal | Total | Federal| Total | Federal| Total | Federal| Total | Federal| Total | Federal| Total | Federal
Health services.........cccovevvieverinnnad 80 483 102 456 101 3 0 21 0 0 0 3 1 0 0
Offices and clinics of medical
doctors, hospitals, medical
and dental labs.............ccoo...... 801,806,807 427 101 404 100 3 0 17 0 0 0 3 1 0 0
Other health services.................. 802-805,808-809 56 1 52 1 0 0 4 0 0 0 0 0 0 0
Engineering and management
SEIVICES..covivs eeereereinnen 87 1,569 529 | 1,495 508 42 10 23 7 3 1 5 2 1 1
Engineering, architectural, and
surveying........... 871 697 265 661 251 14 5 18 7 1 0 3 2 0 0
Research, development,
and testing.........ccoeveereinennns 873 727 262 711 256 13 5 2 0 0 0 0 0 1 1
Other engineering and
management services............ 872,874 145 2 123 1 15 0 3 0 2 1 2 0 0 0
Other Services..........ccveeieerveveenennnna. 701,72,75-79,81, 385 52 255 52 53 0 70 0 3 0 4 0 0 0
83,84,89
Other nonmanufacturing industries ......... 07-12,14,15,( 7,579 776 [ 7,535 773 8 0 24 0 9 2 1 0 1 1
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-17. Industry-administered federally-funded R&D centers (FFRDCs) funds by character of work,

full-time-equivalent (FTE) R&D scientists and engineers, and total number of employees: 1987-97

ltem 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
[Dollars in millions]

Total R&D funds.........oovenreercereiernriens 1,995 2,122 2,195 2,323 2,277 2,353 1,965 2,202 2,273 2,297 2,130
Basic research............c.covevneveeeernenens 142 337 398 499 461 474 492 503 530 708 625
Applied research...........coccoverreeenneen. 623 371 374 386 433 507 435 503 535 231 213
Development..........cc.eeeeemerereeerenes 1,230 1,414 1,423 1,438 1,383 1,373 1,039 1,196 1,209 1,358 1,292

[Employment ]

Number of FTE R&D
scientists and engineers "................. 8,432 10,994 11,618 12,438 11,977 11,770 8,083 8,362 9,033 8,696 8,324

Total employment2..........ccccoecvvevrnnee. 33,804 36,143 35,716 42,153 39,697 40,755 23,930 23,905 24,031 21,735 20,391

' These data were recorded in January of the year following that listed.
2 These data were recorded in March of the year listed.

NOTE:  Industry-administered federally-funded research and development centers (FFRDCs) conduct R&D almost exclusively for use by the Federal Government. Data for these FFRDCs
administered by industry are included in Federal R&D support shown in other tables under the industry classifications of the administering firms. See section C for a listing of
industry-administered FFRDCs and their locations.

8 SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-18. Total (company, Federal, and other) funds for industrial R&D performance

and number of R&D-performing companies in manufacturing
and nonmanufacturing industries, by size of company: 1997

Distribution by size of company: Total Manufacturing Nonmanufacturing
[Number of employees] Funds for industrial R&D
[Dollars in millions]

TOtal oo 157,539 121,025 36,514
Fewer than 500............cccccevvenc 24,063 8,248 15,815
50010 999......conivrerireirerienns 4,966 2,905 2,061
1,000 0 4,999.......occmererrinind 19,590 14,300 5,289
5,000 10 9,999.......cccovrrerirernenns 14,266 11,670 2,596
10,000 t0 24,999.........covvrerenn] 21,510 16,874 4,636
25,000 OF MOre......coovvrrerreren 73,144 67,028 6,116

Number of R&D-performing companies

TOtAL e 35,112 18,130 16,982
Fewer than 500............ccccnvvenes 31,995 15,898 16,097
50010 999.....coniirerrireieiinns 1,127 886 241
1,000 0 4,999.......ocnerririid 1,302 938 364
5,000 10 9,999......cccomrrmrirerrnenns 322 197 125
10,000 t0 24,999.........covvvrrenccd 199 138 61
25,000 or more.......cccceeuenenee. 167 73 94

SOURCE: National Science Foundation/Divison of Science Resources Studies, Survey of
Industrial Research and Development: 1997

61



Table A-19. Concentration of total, Federal, and company and other industrial R&D funds and net sales of

R&D-performing companies, by size of R&D program: 1987-97

Companies ranked by
size of R&D program 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Percent of total (company, Federal, and other) R&D funds
First4 (1-4)..cccccons e 19 18 19 18 16 15 17 15 16 15 14
Next4 (5-8)..cc.. s 12 12 13 13 8 8 7 8 8 8 8
Next 12 (9-20)..... . 16 17 16 15 12 13 13 14 13 13 13
Next 20 (21-40).... 12 12 12 12 1" 11 12 13 12 12 1"
Next 60 (41-100).. 14 15 15 16 15 15 16 15 14 14 14
Next 100 (101-200) 8 8 8 9 12 12 8 9 8 9 9
Next 200 (201-400) . 6 7 6 7 6 6 7 7 7 7 8
Percent of Federal R&D funds
First4 (1-4).ccccocee v 31 31 36 38 14 11 23 26 35 37 40
Next4 (5-8)..cccc. o 18 18 15 16 21 18 17 19 19 20 23
Next 12 (9-20)...... 27 27 30 26 21 27 32 32 27 23 18
Next 20 (21-40).... ... 15 15 " 12 15 13 16 13 8 7 7
Next 60 (41-100).. ... 7 6 6 6 13 11 5 7 5 5 5
Next 100 (101-200) ......... 1 3 1 1 3 4 5 2 3 4 3
Next 200 (201-400) 0 0 0 0 2 2 2 1 3 4 4
Percent of company and other (except Federal) R&D funds
First4 (1-4)... oo 20 21 22 21 17 17 17 16 16 15 13
Next4 (5-8)..ccce v 7 7 7 7 7 8 7 7 7 7 7
Next 12 (9-20)..... ... 12 12 13 12 10 12 12 12 1" 11 1"
Next 20 (21-40)... . 1" 12 12 13 10 11 1" 11 1" 10 1"
Next 60 (41-100). . 16 16 16 17 16 17 14 14 14 14 13
Next 100 (101-200) . 10 10 10 10 15 14 9 9 9 10 10
Next 200 (201-400). 8 8 8 8 7 7 8 8 8 8 9
Percent of net sales ranked by size of total R&D funds

First4 (1-4). i 7 7 6 8 7 8 8 8 8 6 6
Next4 (5-8)..... oeevevrenene 5 5 5 4 3 3 3 2 2 3 2
Next 12 (9-20). ... 5 5 5 5 4 4 4 5 6 6 5
Next 20 (21-40).. ... 7 6 5 5 4 4 4 5 4 4 5
Next 60 (41-100)  .......... " 11 12 12 12 12 " 10 9 8 7
Next 100 (101-200). 8 9 8 9 9 9 8 8 8 11 8
Next 200 (201-400)..... 12 10 1 12 1 11 10 10 10 11 13

NOTES: Companies were ranked individually for each year; therefore, particular companies comprising the size groups may have changed from
year to year.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better
reflect R&D performance among firms in the nonmanufacturing industries and small firms in all industries. As a result of the new sample
design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the technical notes
for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-20. Domestic net sales of R&D-performing companies, by industry and size of company: 1996-97

Page 1 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
1996

AllINUSEHES.....evcvrccteicce e 4,076,076 339,405 147,701 618,426 422,915 791,806 1,755,822

Manufacturing........c.oeeeverererereenreresee e, 2,765,725 201,551 109,851 419,199 286,671 600,657 1,147,797

Food, kindred, and tobacco products.............. 20,21 350,424 17,940 15,549 55,728 39,762 50,258 171,186

Textiles and apparel.........cccococvevverierreeriienne, 22,23 50,569 5,580 (D) 13,795 5,015 16,958 (D)

Lumber, wood products, and furniture.. 24,25 46,587 5,167 (D) 11,230 9,687 9,325 (D)

Paper and allied products..... 26 132,978 3,297 1,097 22,488 9,445 39,157 57,493

Chemicals and allied products. 28 332,229 14,882 10,517 64,808 50,477 94,658 96,887

Industrial chemicals............ccoerreriirirennnns 281-82,286 142,755 4,902 7,083 27,502 15,716 49,707 37,845

Drugs and medicines... 283 97,142 1,298 (D) 14,776 14,444 34,201 (D)

Other chemicals.........ccccoeevierveriericnnnens 284-85,287-89 92,333 8,682 (D) 22,530 20,317 10,749 (D)

Petroleum refining and extraction.................... 13,29 248,815 4,025 (D) 10,086 (D) 142,384 90,492

Rubber products..........cccoeeeerinenrenerninnienend 30 70,598 11,699 9,496 23,791 (D) 5,869 (D)

Stone, clay, and glass products...................... 32 37,429 3,830 1,766 9,761 6,374 15,698 0

Primary metals..........cocveenrinrniensneneineenn. 33 103,908 6,473 (D) 18,436 21,358 (D) 34,436

Ferrous metals and products..............cc...... 331-32,3398-99 60,179 3,793 (D) 8,802 15,530 (D) (D)

Nonferrous metals and products................ 333-36 43,729 2,680 (D) 9,635 5,828 12,386 (D)

Fabricated metal products............cccccevevrirnnen 34 95,343 15,960 (D) 21,694 13,931 25,781 (D)

MaChINETY.......cvevvevereeie e 35 259,426 31,320 (D) 55,447 37,834 70,245 (D)
Office, computing, and accounting

machines...... 357 81,929 3,045 (D) 9,976 8,893 27,360 (D)

Other machinery, except electrical............. 351-56,358-59 177,497 28,275 (D) 45471 28,941 42,884 (D)

Electrical equipment.........c.cocoevrierrrrerrereinnen. 36 334,058 27,254 17,217 60,027 33,196 47,683 148,680

Radio and TV receiving equipment........... 365 7,064 1,302 875 (D) (D) 0 0

Communication equipment.............ccceuee.. 366 51,140 6,075 3,510 (D) (D) (D) (D)

Electronic components..........ccccocreerrirrinne. 367 146,303 9,842 6,691 26,665 16,164 16,723 70,218

Other electrical equipment............ccccovene.. 361-64,369 129,551 10,034 6,142 17,117 6,049 (D) (D)

Transportation equipment..........cccccevivrirnnee 37 500,269 3,357 3,636 13,572 30,538 45175 403,992
Motor vehicles and motor vehicles

equipment. 371 348,614 (D) (D) 5,876 24,879 40,050 273,012

See explanatory information and SOURCE at end of table.



Table A-20. Domestic net sales of R&D-performing companies, by industry and size of company: 1996-97

Page 2 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
1996
Other transportation equipment.................] 373-75,379 25,444 (D) 0 4,619 (D) (D) 15,984
Aircraft and missiles..........cocovverenierienenn. 372,376 126,211 1,643 (S) (D) 3,078 (D) (D) 114,997
Professional and scientific instruments........... 38 105,999 13,450 6,662 25,613 10,784 (D) (D)
Scientific and mechanical measuring
instruments... ... 381-82 48,652 7,103 4,668 9,732 3,365 (D) (D)
Optical, surgical, photographic, and
other instruments.........ccccoeeereirrieinnenn] 384-87 57,346 6,348 1,994 15,882 7,419 (D) (D)
Other manufacturing industries ".................... 27,31,39 97,093 37,318 6,174 12,721 9,826 11,700 19,354
Nonmanufacturing ............coeereeererrennereeeennenn. 1,310,352 137,855 37,851 199,227 136,244 191,149 608,026
Transportation and utilities...........cccecvvninienee 40-42,44-49 456,861 6,367 1,050 52,647 53,346 67,492 275,960
Communications..........cccevevrevererrenineiennnd 48 211,857 3,419 (D) (D) (D) 0 (D)
Telephone communications.................. 481 206,298 0 0 0 (D) 0 (D)
Other communications............c.ccceeuee.. 482-484,489 5,559 3,419 (D) (D) 0 0 0
Electric, gas, and sanitary services............ 49 182,121 802 (D) 46,126 50,330 (D) (D)
Other transportation and utilities................ 40-42,44-47 62,884 2,146 0 (D) (D) (D) 49177
Tra0E. .o 50-59 274,435 40,249 21,139 31,143 38,012 32,368 111,523
Finance, insurance, and real estate 60-65,67 296,786 3,271 905 72,094 20,624 (D) (D)
SEIVICES. ... 701,72,73,75-81, 235,129 68,045 12,544 36,407 13,258 79,343 25,533
83,84,87,89
BUSINESS SEIVICES......ovvreecreereireireieines 73 103,818 24,615 8,619 20,320 10,065 21,916 18,283
Computer and data processing
SEIVICES e 737 81,079 22,761 8,072 17,617 6,508 (D) (D)
Other business Services.............cccouu... 731-736,738 22,739 1,853 546 2,702 3,558 (D) (D)
Health SErviCes........cocvrrrvnreeineeinienninnennd 80 12,403 1,564 (D) 1,097 (D) 8,616 0
Offices and clinics of medical
doctors, hospitals, medical and
dental 1abs..........cocrrrrrrrrieeinins 801,806,807 11,740 1,473 (D) (D) 0 8,616 0
Other health services 802-805,808-809 663 91 (D) (D) (D) 0 0

See explanatory information and SOURCE at end of table.
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Table A-20. Domestic net sales of R&D-performing companies, by industry and size of company: 1996-97

Page 3 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
1996
Engineering and management services..... 87 75,448 40,403 2,523 12,664 (D) 15,390 (D)
Engineering, architectural, and
SUVEYING.covrveee e 871 26,724 5,464 782 6,883 (D) (D) 0
Research, development, and testing..... 873 39,127 32,882 1,056 (D) 0 (D) (D)
Other engineering and management
SEIVICES... e 872,874 9,598 2,057 685 (D) 0 (D) 0
Other SEIVICES.......vurererrererrrrereireeseeeeeens 701,72,75-79,81, 43,460 1,463 (D) 2,326 (D) 33,420 (D)
83,84,89
Other nonmanufacturing industries *............... 07-12,14,15, 47,141 19,922 2,213 6,937 11,004 (D) (D)
161-162,17
1997
Al INAUSTIES. ..o 4,573,376 383,693 164,954 730,532 579,895 839,149 1,875,152
ManUfaCHUNNG. ....c.cuueererrerceeeneree s 3,084,508 251,504 138,267 534,768 348,135 627,198 1,184,636
Food, kindred, and tobacco products.............. 20,21 363,454 16,182 21,131 54,019 44,600 80,506 147,015
Textiles and apparel..........c.ccovverrreereereininnns 22,23 50,725 5,703 3,953 13,939 (D) 14,880 (D)
Lumber, wood products, and furniture.. 24,25 40,866 3,752 4,874 11,246 12,075 8,920 0
Paper and allied products................. 26 134,028 (D) (D) 21,084 10,439 41,537 56,961
Chemicals and allied products. . 28 349,944 18,911 9,519 72,441 69,419 94,026 85,627
Industrial chemicals...........cccoervererrierenen. 281-82,286 142,139 4,868 (D) 34,394 31,571 36,129 (D)
Drugs and medicines... 283 110,054 3,681 643 16,007 17,871 36,120 35,732
Other chemicals..........cccoveevreernrenrenieneen. 284-85,287-89 97,751 10,363 (D) 22,040 19,977 21,777 (D)
Petroleum refining and extraction.................... 13,29 282,521 230 1,767 96,006 0 107,154 77,365
Rubber products..........ocoeeeveneeneeneereinniniend 30 99,225 40,494 7,945 24,071 (D) 7,492 (D)
Stone, clay, and glass products...................... 32 32,914 (D) (D) 5,376 6,559 17,692 (D)
Primary metals..........coccovrenenenceneneneineennn. 33 133,940 5,937 18,118 23,200 21,734 30,752 34,199
Ferrous metals and products...................... 331-32,3398-99 72,704 668 245 9,980 17,755 (D) (D)
Nonferrous metals and products................ 333-36 61,237 5,269 17,873 13,220 3,979 (D) (D)

See explanatory information and SOURCE at end of table.



99

Table A-20. Domestic net sales of R&D-performing companies, by industry and size of company: 1996-97

Page 4 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
1997
Fabricated metal products...........cccocevvriennenne 34 109,918 19,213 (D) 23,368 14,086 30,142 (D)
MaChINEY......coeverercereireireiree e 35 327,764 37,523 15,445 65,741 54,395 71,441 83,220
Office, computing, and accounting
machines... 357 139,516 6,977 2,068 15,456 24,264 (D) (D)
Other machinery, except electrical............. 351-56,358-59 188,248 30,546 13,377 50,285 30,131 (D) (D)
Electrical equipment.........c.cocoevrierrrrerrereinnen. 36 397,253 28,704 16,196 66,144 62,265 47,129 176,815
Radio and TV receiving equipment........... 365 5,896 (D) (D) 4,164 0 0 0
Communication equipment............ccceeee.. 366 92,058 8,134 (D) 11,670 33,750 0 (D)
Electronic components...........cccccoevieinnanee 367 132,461 (D) 5,708 23,625 21,217 25,467 (D)
Other electrical equipment............cccovene.. 361-64,369 166,838 5,380 6,760 26,685 7,298 21,662 99,053
Transportation equipment...........c.cccoveereerrennn 37 516,738 7,829 13,846 12,106 18,329 50,569 414,060
Motor vehicles and motor vehicles
equipment..... 371 357,701 (D) 13,415 5,180 (D) 44,553 (D)
Other transportation equipment... 373-75,379 14,141 0 (D) 1,405 (D) (D) (D)
Aircraft and missiles..........cocovevirerieniinnnn. 372,376 144,896 (D) (D) 5,521 6,612 (D) 128,270
Professional and scientific instruments........... 38 115,938 13,350 7,552 27,986 11,802 7,410 47,839
Scientific and mechanical measuring
instruments... ... 381-82 57,158 9,294 4,628 9,730 4,591 (D) (D)
Optical, surgical, photographic, and
other instruments..........cocvevreereininnensd 384-87 58,781 4,056 2,924 18,256 7,211 (D) (D)
Other manufacturing industries ".................... 27,31,39 129,277 48,438 6,914 18,042 13,506 17,549 24,827
Nonmanufacturing ..........ccceeereereererreenceneeneens 1,488,869 132,189 26,688 195,764 231,761 211,951 690,517
Transportation and utilities............cceovvrerienee 40-42,44-49 661,667 2,944 488 66,140 122,019 71,882 398,195
CommuniCations..........cccevevreererrenineiennnd 48 278,724 926 (D) 1,568 72,524 0 (D)
Telephone communications.................. 481 270,988 0 0 0 72,524 0 198,463
Other communications...............c.o....... 482-484,489 7,737 926 (D) 1,568 0 0 (D)
Electric, gas, and sanitary services............ 49 188,859 788 (D) 59,399 (D) (D) (D)
Other transportation and utilities................ 40-42,44-47 194,084 1,230 (D) 5173 (D) (D) 181,615

See explanatory information and SOURCE at end of table.
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Table A-20. Domestic net sales of R&D-performing companies, by industry and size of company: 1996-97

Page 5 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars in millions]
1997
TrAGB. ...cvceeeeetee et 50-59 331,046 68,434 4,034 47,493 49,877 55,380 105,828
Finance, insurance, and real estate................ 60-65, 67 226,679 3,403 4,202 29,748 19,579 14,182 155,565
SBIVICES ...ttt 701,72,73,75-81, 216,994 45,194 17,004 43,889 16,847 (D) (D)
83,84,87,89
BUSINESS SEIVICES.......cocvereiiireiciireieiaas 73 106,900 25,892 7,869 23,221 11,742 14,985 23,191
Computer and data processing
SEIVICES.. ) 737 85,170 24,721 6,791 20,425 (D) (D) 12,936
Other business Services.............cccoue... 731-736,738 21,730 1,172 1,078 2,796 (D) (D) 10,255
Health SErvices..........coouvvervieernieierinnenn, 80 13,039 1,422 641 3,059 0 7,918 (S) 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs................... 801,806,807 11,983 1,180 641 2,244 0 7,918 (S) 0
Other health services...........cccvevveunnen. 802-805,808-809 1,056 242 0 815 0 0 0
Engineering and management services..... 87 54,588 14,890 4,985 8,143 (D) 20,425 (D)
Engineering, architectural, and
Surveying.... e 871 29,944 6,446 1,473 6,309 (D) (D) 0
Research, development, and testing...., 873 12,407 7,190 1,765 370 (D) 0 (D)
Other engineering and management
ServVices....ce. e 872, 874 12,237 1,254 1,746 1,465 (D) (D) 0
Other Services.......ooovvueieiveveeeeieeereis 701,72,75-79,81, 42,466 2,990 3,510 9,466 (D) (D) 0
83,84,89
Other nonmanufacturing industries *............... 07-12,14,15, 52,482 12,213 960 8,493 23,439 (D) (D)
161-162,17

" Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-21. Total (company, Federal, and other) industrial R&D funds as a percent of net sales in

R&D-performing companies, by industry and size of company: 1987-97

Page 1 of 3
1987 | 1988 | 1989 [ 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Percent]
AlLINUSETIES ... NA NA NA NA NA NA NA NA 34 | 35 34
Distribution by industry:
Manufacturing..........ccoeeevevreeneriesneessiens 4.6 45 43 4.0 4.2 4.2 3.8 3.6 36 | 40 39
Food, kindred, and tobacco products.............| 20,21 0.6 (D) (D) (D) 0.5 0.5 0.5 0.5 05 | 04 0.5
Textiles and apparel 22,23 (D) (D) (D) (D) (D) 0.6 (D) (D) (D) | (D) (D)
Lumber, wood products, and furniture............ 24,25 0.6 (D) 0.6 0.6 (D) (D) (D) (D) (D) | (D) 0.9
Paper and allied products..........c.cccccvurernnnee. 26 (D) (D) 0.8 1.0 1.1 (D) (D) (D) (D) | (D) (D)
Chemicals and allied products.............cc........ 28 53 53 54 53 54 55 (D) (D) 47 | (D) (D)
Industrial chemicals.........ccc.cccoceiervireinnnes 281-82,286 4.7 44 4.2 45 4.6 4.6 (D) (D) (D) | (D) (D)
Drugs and medicines. 283 (D) 8.8 (D) (D) 8.9 9.6 12.5 10.2 104 |10.1 10.5
Other chemicals..........ccccveerecrnirerecrereennee, 284-85,287-89 (D) 34 (D) (D) 31 2.7 (D) (D) (D) | 2.7 (D)
Petroleum refining and extraction................... 13,29 1.0 1.0 0.9 0.9 1.0 0.9 0.9 0.8 07 | 07 (D)
Rubber products...........cceeeveeereieeeeecsines 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) | (D) (D)
Stone, clay, and glass products............c.c....... 32 2.6 (D) (D) (D) (D) (D) 15 1.7 15 | 13 1.8
Primary metals..........cccocvievenieicriecsienns 33 0.9 0.8 0.8 0.8 0.8 0.6 0.7 0.6 05 | (D) 0.7
Ferrous metals and products 331-32,3398-99 (D) 0.5 (D) (D) (D) (D) 0.5 (D) (D) | (D) (D)
Nonferrous metals and products................ 333-36 (D) 1.0 (D) (D) (D) (D) 1.2 (D) (D) | (D) (D)
Fabricated metal products...........cccccvvevevnnnnee 34 15 1.3 15 14 15 15 14 1.2 1.1 (D) 1.6
MaChINETY.......cceveieireiccceie e 35 (D) 7.7 7.9 7.7 8.1 7.8 4.6 38 (D) | 5.2 5.6
Office, computing, and accounting
machines... .. 357 (D) (D) (D) (D) (D) (D) 9.9 7.9 (D) | (D) 9.2
Other machinery, except electrical 351-56,358-59 3.0 29 (D) (D) (D) (D) 2.6 25 24 | (D) 3.0
Electrical equipment..........ccocovovviirrineninnnd 36 8.2 7.5 7.3 6.5 6.5 5.6 6.2 59 6.0 | 6.7 6.2
Radio and TV receiving equipment............ 365 3.2 24 1.8 1.6 (D) (D) (D) (D) (D) (D) (D)
Communication equipment............cc.cv..... 366 10.2 10.7 11.6 10.0 (D) (D) (D) (D) (D) | (D) (D)
Electronic components 367 10.0 9.0 (D) 8.3 7.9 7.5 8.1 7.5 (D) | (D) (D)
Other electrical equipment.........cccocvvevnee. 361-64,369 27 25 (D) 3.7 (D) (D) (D) (D) (D) | (D) 29
Transportation equipment 37 8.7 8.9 8.1 75 7.3 71 6.4 5.9 6.1 6.5 6.2
Motor vehicles and motor vehicles
equipment..... 371 (D) (D) (D) (D) (D) (D) (D) (D) (D) | (D) (D)
Other transportation equipment................ 373-75,379 (D) (D) (D) (D) (D) (D) (D) (D) (D) | (D) (D)
Aircraft and missiles..........c.ccoverreriernennns 372,376 14.7 16.3 13.5 11.8 12.1 11.8 12.5 13.8 129 129 11.2

See explanatory information and SOURCE at end of table.
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Table A-21. Total (company, Federal, and other) industrial R&D funds as a percent of net sales in

R&D-performing companies, by industry and size of company: 1987-97

Page 2 of 3
1987 | 1988 | 1989 [ 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Percent]
Distribution by industry:
Professional and scientific instruments........... 38 7.9 74 7.2 8.0 9.1 9.4 9.7 9.2 10.3 |[11.5 11.6
Scientific and mechanical measuring
instruments... ~ ..] 381-82 (D) 7.9 74 8.6 10.0 10.6 1.5 11.0 124 | (D) 14.2
Optical, surgical, photographic, and
other instruments.........cc.ccoveereviniennes 384-87 (D) 7.3 7.3 7.7 8.1 8.3 8.1 7.3 82 | (D) 9.1
Other manufacturing industries 2.................... 27,31,39 (D) (D) (D) (D) (D) (D) (D) (D) (D) | (O 22
Nonmanufacturing ".......c..ccoevveevveneeennreieriennns NA NA NA NA NA NA NA NA 00 | 00 0.0
Transportation and utilities...........c.cocevererunnn. 40-42,44-49 NA NA NA NA NA NA NA NA 12 | 1.0 0.5
ComMUNICAtIONS......cvuvereererenrereeeeeieeas 43 NA NA NA NA NA NA NA NA (D) | (D) (D)
Telephone communications.................. 481 NA NA NA NA NA NA NA NA (D) | (D) (D)
Other communications...........c..cccevenvn. 482-484,489 NA NA NA NA NA NA NA NA 30 | 13 0.7
Electric, gas, and sanitary services...........] 49 NA NA NA NA NA NA NA NA 03 | 02 (D)
Other transportation and utilities................ 40-42,44-47 NA NA NA NA NA NA NA NA (D) | (D) (D)
TrAdE....cocieeeere e 50-59 NA NA NA NA NA NA NA NA D) | 23 (D)
Finance, insurance, and real estate................ 60-65,67 NA NA NA NA NA NA NA NA (D) | (D) (D)
SBIVICES. ...t 701,72,73,75-81, NA NA NA NA NA NA NA NA 78 | 8.1 10.3
83,84,87,89
BUSINESS SEIVICES......vveereecricerereieerenne 73 NA NA NA NA NA NA NA NA 10.1 [10.2 11.2
Computer and data processing
services e 737 NA NA NA NA NA NA NA NA 1.8 | (D) 13.7
Other business Services..............cc....... 731-736,738 NA NA NA NA NA NA NA NA 16 | (D) 1.2
Health SErVICES.........ovverrerreieirireseineens 80 NA NA NA NA NA NA NA NA 52 | (D) (D)
Offices and clinics of medical
doctors, hospitals,
medical and dental labs.................. 801,806,807 NA NA NA NA NA NA NA NA (D) | 6.1 (S) (D)
Other health services.........c.cocveurernnen. 802-805,808-809 NA NA NA NA NA NA NA NA (D) | D) 46
Engineering and management services.... 87 NA NA NA NA NA NA NA NA 78 | 97 17.0
Engineering, architectural, and
surveying s 871 NA NA NA NA NA NA NA NA 5.7 | 6.2 6.8
Research, development, and testing.... 873 NA NA NA NA NA NA NA NA (D) |14.0 (D)

See explanatory information and SOURCE at end of table.
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Table A-21. Total (company, Federal, and other) industrial R&D funds as a percent of net sales in

R&D-performing companies, by industry and size of company: 1987-97

Page 3 of 3
1987 | 1988 | 1989 [ 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Percent]
Distribution by industry:
Other engineering and
management Services............ 872,874 NA NA NA NA NA NA NA NA (D) | 1.8 (D)
Other SErVICES........vvuermirreeriseieeieieenone 701,72,75-79,81, NA NA NA NA NA NA NA NA 06 | (D) (D)
83,84,89
Other nonmanufacturing industries 2.............. 07-12,14,15, NA NA NA NA NA NA NA NA 08 | (D) 3.1
161-162,17
Distribution by size of company:
[Number of employees]

TOtal Mo NA NA NA NA NA NA NA NA 00 | 00 0.0
Fewer than 500.........cccooermenernernenneneineee NA NA NA NA NA NA NA NA 44 | 6.0 6.3
50010 999......coirireeiree e NA NA NA NA NA NA NA NA 32 | 31 3.0
1,000 £0 4,999......ocrririeeineeeeeeee NA NA NA NA NA NA NA NA 28 | 3.0 27
5,000 10 9,999......cccmiimiie e NA NA NA NA NA NA NA NA 20 | 27 25
10,000 10 24,999.......ccoriurmrreireirrsrireeineeie NA NA NA NA NA NA NA NA 23 | 25 26
25,000 OF MOTE.......cerrerreerncireeeererseisesnaesd NA NA NA NA NA NA NA NA 43 | 40 3.9

' Beginning in 1995, this table included both manufacturing and nonmanufacturing companies. Only manufacturing companies were included in prior years.

2 Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing
industries." As a result, statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
NA = Not available.

NOTE:  Asaresult of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990
and earlier years. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-22. Company and other (except Federal) industrial R&D funds as a percent of net sales in R&D-performing

companies, by industry and size of company: 1987-97

Page 1 of 3
1987 | 1988 | 1989 | 1990 [ 1991 | 1992 | 1993 [ 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Percent
AlLINUSHES ..o NA NA NA NA NA NA NA NA 2.8 3.0 29
Distribution by industry:
Manufacturing..........cceeeevrerereneensensinereiserenens 31 31 31 31 32 33 31 29 29 33 33
Food, kindred, and tobacco products............... 20,21 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 04 0.5
Textiles and apparel..........cocoveveenerenrereinen. 22,23 0.4 0.4 0.5 0.6 0.6 0.6 0.6 0.6 0.9 0.8 0.9
Lumber, wood products, and furniture.............. 24,25 0.6 0.6 0.6 0.6 0.9 0.9 0.7 0.6 0.7 14 09
Paper and allied products...........ccccviririinnes 26 0.6 0.8 0.8 1.0 1.1 1.0 1.1 1.0 1.0 1.2 1.1
Chemicals and allied products..............cc.cc.u... 28 5.2 5.2 54 5.3 5.3 54 6.0 5.1 47 53 53
Industrial chemicals...........cocorereurererivininnns 281-82,286 44 42 41 44 44 44 44 33 3.9 37 35
Drugs and medicines...........ccccveereereereereennens 283 8.7 8.8 8.9 8.8 8.9 9.6 12.5 102 | 104 10.1 10.5
Other chemiCals..........cocvvereeremneereineeeiieens 284-85,287-89 33 34 39 34 3.0 27 27 25 14 27 21
Petroleum refining and extraction..................... 13,29 1.0 1.0 0.9 0.9 1.0 0.9 0.9 0.8 0.7 0.7 0.6
Rubber products...........ccceeeeeneenieneireinneeiennens 30 1.6 1.7 1.9 21 2.3 23 21 23 1.6 1.8 1.4
Stone, clay, and glass products.............c.coc.... 32 25 20 1.8 1.7 1.6 1.6 1.5 1.5 15 12 1.8
Primary metals..........cooevvvnrenennenereeesnieneens 33 0.9 0.7 0.7 0.8 0.8 0.6 0.7 0.6 0.5 0.6 0.6
Ferrous metals and products...........c.cc...e. 331-32,3398-99 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.3 0.3 0.4 0.6
Nonferrous metals and products.................] 333-36 1.3 1.0 1.0 12 12 0.7 12 0.9 0.7 1.0 0.6
Fabricated metal products 34 1.2 1.1 1.2 1.1 1.2 1.1 1.1 1.0 1.1 14 1.5
MaCRINEIY......coveeeeereieeee e 35 71 6.8 7.3 72 75 7.3 45 3.8 3.6 51 56
Office, computing, and accounting
machines..... 357 12.3 11.2 13.1 14.4 14.9 13.7 9.8 79 8.1 9.9 9.2
Other machinery, except electrical 351-56,358-59 3.0 2.8 2.6 2.3 2.9 2.9 25 25 24 2.9 3.0
Electrical equipment.........ccoocveniniencninnes 36 54 53 52 45 43 4.0 54 52 54 6.1 57
Radio and TV receiving equipment............] 365 3.2 24 1.8 1.6 1.0 0.6 4.0 1.0 1.6 2.0 2.6
Communication equipment...........ccccoeueenee. 366 55 6.1 6.8 6.1 (S) 7.0 10.1 10.3 8.0 8.5 8.0
Electronic components..........ccccoereereenenee 367 8.5 8.0 7.7 74 7.2 7.0 7.8 7.3 8.0 8.5 8.1
Other electrical equipment..........cccocovieeneencs 361-64,369 2.6 2.3 2.3 2.2 2.2 21 2.3 21 25 2.6 2.7
Transportation equipment..........ccccovevrerrienad 37 3.4 3.5 3.5 3.4 4.0 42 3.9 3.7 3.6 41 3.8
Motor vehicles and motor vehicles
equipment... L 37 34 34 37 37 41 4.0 37 34 3.6 42 3.8

See explanatory information and SOURCE at end of table.
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Table A-22. Company and other (except Federal) industrial R&D funds as a percent of net sales in R&D-performing

companies, by industry and size of company: 1987-97

Page 2 of 3
1987 | 1988 | 1989 | 1990 [ 1991 | 1992 | 1993 [ 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Percent
Distribution by industry:
Other transportation equipment.................. 373-75,379 25 2.6 25 2.1 2.1 2.1 1.9 1.2 0.9 1.2 2.2
Aircraft and missiles..........cocovererereiiiininn 372,376 3.6 39 33 31 4.0 47 47 53 4.2 45 39
Professional and scientific instruments............ 38 7.5 71 6.8 71 71 7.2 7.2 6.5 7.3 7.7 7.7
Scientific and mechanical measuring
instruments..... ... 381-82 8.1 7.6 6.9 6.9 6.3 6.2 6.4 5.8 6.6 6.7 6.5
Optical, surgical, photographic, and
other instruments..........c.coceereirriernnenns 384-87 72 71 71 75 8.0 8.2 79 72 8.0 8.6 89
Other manufacturing industries 2...................... 27,31,39 1.1 1.0 0.9 0.9 038 1.3 1.3 1.1 1.2 25 2.0
Nonmanufacturing *..........coceveeemenreierierenis NA NA NA NA NA NA NA NA 24 22 22
Transportation and utilities 40-42,44-49 NA NA NA NA NA NA NA NA 1.1 1.0 0.4
Communications.........ceeeeenn 48 NA NA NA NA NA NA NA NA 22 1.9 0.7
Telephone communications.................... 481 NA NA NA NA NA NA NA NA 2.1 1.9 0.7
Other communications...........c...ocreeeeenes 482--84,489 NA NA NA NA NA NA NA NA 3.0 1.3 0.7
Electric, gas, and sanitary services............. 49 NA NA NA NA NA NA NA NA 0.2 0.2 0.1
Other transportation and utilities.................. 40-42,44-47 NA NA NA NA NA NA NA NA 0.1 0.3 0.3
Trade. ..o e 50-59 NA NA NA NA NA NA NA NA 24 23 24
Finance, insurance, and real estate.................] 60-65,67 NA NA NA NA NA NA NA NA 0.7 04 0.7
SEIVICES. ... 701,72,73,75-81, NA NA NA NA NA NA NA NA 5.9 6.8 8.6
83,84,87,89
BUSINESS SEIVICES.....couvverriiircreieeireieiaes 73 NA NA NA NA NA NA NA NA 9.5 9.9 10.8
Computer and data processing
SEIVICES.... e 737 NA NA NA NA NA NA NA NA | 111 124 13.3
Other business Services...........c.cucveene.. 731-736,738 NA NA NA NA NA NA NA NA 0.9 1.1 1.1
Health SErVICES.........ovnrerrereereireieireierinnenns 80 NA NA NA NA NA NA NA NA 5.2 59 (S) 52
Offices and clinics of medical doctors,
hospitals, medical and dental labs...., 801,806,807 NA NA NA NA NA NA NA NA 5.3 6.1 (S) (D)
Other health Services.........cccvureerrvrrrns 802-805,308-809 NA NA NA NA NA NA NA NA 24 (S)| 34 (D)

See explanatory information and SOURCE at end of table.
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Table A-22. Company and other (except Federal) industrial R&D funds as a percent of net sales in R&D-performing

companies, by industry and size of company: 1987-97

Page 3 of 3
1987 | 1988 | 1989 | 1990 [ 1991 | 1992 | 1993 [ 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Percent
Distribution by industry:
Engineering and management services...... 87 NA NA NA NA NA NA NA NA 41 6.1 10.8
Engineering, architectural, and
SUNVEYING.cviiviiies e 871 NA NA NA NA NA NA NA NA 20 25 26
Research, development, and testing...... 873 NA NA NA NA NA NA NA NA 7.2 9.7 38.5
Other engineering and
management services... 872,874 NA NA NA NA NA NA NA NA 1.7 1.3 2.8
Other SErViCeS.........ouvrerrernirerisienereneenand 701,72,75-79,81, NA NA NA NA NA NA NA NA 0.6 0.7 1.0
83,84,89
Other nonmanufacturing industries 2................ 07-12,14,15, NA NA NA NA NA NA NA NA 0.8 25 29
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl oo NA NA NA NA NA NA NA NA 2.8 3.0 29
Fewer than 500...........ccoeenerminnrneeneeneecnenene NA NA NA NA NA NA NA NA 3.9 53 5.7
50010 999......cuuirrireireieeee e NA NA NA NA NA NA NA NA 3.0 3.0 28
1,000 £0 4,999.....c.occviiienieee e NA NA NA NA NA NA NA NA 26 29 26
5,000 10 9,999.......c0mrureiieieieeiee NA NA NA NA NA NA NA NA 20 26 24
10,000 10 24,999.......ocnmrneiirerireneecieiene NA NA NA NA NA NA NA NA 20 24 25
25,000 OF MOTE.....oucercerrererierresseieeseesensenns NA NA NA NA NA NA NA NA 3.1 29 29

' Beginning in 1995, this table included both manufacturing and nonmanufacturing companies. Only manufacturing companies were included in prior years.

2 Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
NA = Not available.

NOTE:  As aresult of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for
1990 and earlier years. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-23. Total (company, Federal, and other) industrial R&D funds as a percent of net sales in R&D-performing companies,

by industry and ranked by size of R&D program: 1997

Page 1 of 3
Total R&D funds as a percent of net sales Total R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]

AllINAUSTIIES ..o 75 12.2 8.7 21,364 12,278 20,807
Manufacturing..........cceeevevrersiereseesesesniennes 75 12.2 8.1 21,364 12,278 20,036
Food, kindred, and tobacco products..............., 20,21 1.2 0.5 0.4 679 257 303
Textiles and apparel..........ccceeeverncninincninennd 22,23 21 12 0.6 235 60 68
Lumber, wood products, and furniture.............. 24,25 3.0 0.7 0.6 145 52 59
Paper and allied products............cccocveerirenranee 26 24 1.1 0.5 995 (S) 171 199
Chemicals and allied products.............cccceuuvee. 28 10.5 59 10.9 4,380 3,366 5,510

Industrial chemicals...........coccourrerrereirriaienns 281-82,286 6.3 6.2 35 2,490 1,027 1,157
Drugs and medicines..........cccocvvrencenenennenee 283 10.5 9.2 174 4,380 2,888 3,457
Other chemicals..........cccovrrrreneernireereininnes 284-85,287-89 35 22 15 1,076 198 344
Petroleum refining and extraction..................... 13,29 1.3 0.6 0.2 1,036 455 115
Rubber products.........cccvvevnieenincnniennnn 30 4.1 2.1 25 546 130 211
Stone, clay, and glass products...........cc.cc....... 32 2.8 1.6 1.2 377 99 96
Primary metals........ccocvveenninenieeeeseeeas 33 3.4 0.3 0.6 439 99 141
Ferrous metals and products............c.cccu.e. 331-32,3398-99 1.1 0.5 0.6 335 49 75
Nonferrous metals and products.................. 333-36 1.2 0.6 0.7 203 52 59
Fabricated metal products.............ccocurieririncens 34 3.9 1.6 0.9 676 188 191
MaCHINEIY......covereeeeieeeee e 35 11.8 6.4 74 8,186 1,959 3,093
Office, computing, and accounting
machines.. 357 11.8 8.7 9.5 8,186 1,668 1,803
Other machinery, except electrical..............| 351-56,358-59 55 4.7 3.3 1,625 646 785
Electrical equipment.........ocovvvnenivencrnennns 36 7.3 124 8.7 9,605 3,732 3,553
Radio and TV receiving equipment.............. 365 3.0 45 1.0 131 10 13
Communication equipment............ccccevenne. 366 141 8.5 9.5 5,161 748 776
Electronic components.........c..ccoveveverevennnn. 367 125 76 9.6 6,616 1,163 1,583
Other electrical equipment..........ccccvveicnnes 361-64,369 3.5 3.8 2.3 3,147 464 442

See explanatory information and SOURCE at end of table.
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Table A-23. Total (company, Federal, and other) industrial R&D funds as a percent of net sales in R&D-performing companies,

by industry and ranked by size of R&D program: 1997

Page 2 of 3
Total R&D funds as a percent of net sales Total R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]
Transportation equipment.........ccccovevrvrnnenas 37 7.5 6.7 46 21,364 6,559 3,057
Motor vehicles and motor vehicles
equipment.... ... 37 52 0.9 1.4 14,233 297 333
Other transportation equipment................... 373-75,379 46 29 2.3 570 34 6
Aircraft and missiles 372,376 12.6 10.5 52 12,354 3,232 683
Professional and scientific instruments............. 38 16.3 13.2 11.4 7,011 1,473 1,505
Scientific and mechanical measuring
instruments..... ... 381-82 20.6 11.6 111 5,455 556 643
Optical, surgical, photographic, and
other instruments..........cccccceevevevevcvnenne. 384-87 11.0 134 8.9 3,029 580 815
Other manufacturing industries ....................... 27,31,39 3.1 2.7 0.9 296 142 156
Nonmanufacturing .........cccveerevrerieeneriessienns 0.2 0.0 0.1 5,010 2,624 2,905
Transportation and utilities.............cccccreriennce. 40-42,44-49 1.6 0.3 04 1,835 231 261
Communications........cccvveeereesiecrsiennns 48 1.5 0.3 0.3 1,796 170 69
Telephone communications................... 481 1.5 0.3 0.1 1,796 170 (D)
Other communications.............cccceuveenee. 482-484,489 3.2 0.2 0.7 36 9 4
Electric, gas, and sanitary services 49 04 0.2 0.2 17 40 (S) 71
Other transportation and utilities.................. 40-42,44-47 0.6 0.1 0.1 186 22 14
TrAdE. ..o 50-59 8.8 19.7 15 2,337 565 883
Finance, insurance, and real estate.................. 60-65,67 24 0.2 0.2 588 203 149
SBIVICES. ... 701,72,73,75-81, 236 17.2 24.3 4,243 1,250 1,838
83,84,87,89
BUSINESS SEIVICES......ovveeeiecieeeeee e 73 23.3 16.5 19.2 2,994 903 1,360
Computer and data processing
SErViCes............. . 737 233 16.5 19.2 2,994 903 1,360
Other business Services.............cceueenee. 731-736,738 3.9 1.9 0.7 129 36 54

See explanatory information and SOURCE at end of table.
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Table A-23. Total (company, Federal, and other) industrial R&D funds as a percent of net sales in R&D-performing companies,

by industry and ranked by size of R&D program: 1997

Page 3 of 3
Total R&D funds as a percent of net sales Total R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]
Health SErVICES.......covveverriercrieicriernnd 80 11.6 1.0 0.8 (D) 17 22
Offices and clinics of medical doctors,
hospitals, medical and dental labs..... 801,806,807 9.3 79 0.3 (D) 14 8
Other health services.........cccouveerevrennc. 802-805,308-809 47 33 0.0 36 3 0
Engineering and management services....... 87 39.1 514 75.1 1,954 (S) 419 720
Engineering, architectural, and
SUIVEYING..eoervrereeeernnne 871 225 10.9 6.5 396 204 291
Research, development, and testing....... 873 474 88.4 58.7 1912 (S) 345 600
Other engineering and management
SErViCes.... e 872,874 49 12.5 0.3 107 34 23
Other SEIVICES.......c.urvererrereerrireeeieeieeesreeens 701,72,75-79,81, 0.7 1.6 0.2 119 21 19
83,84,89
Other nonmanufacturing industries *................, 07-12,14,15, 23 0.9 0.5 212 41 53
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to
industry classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other
manufacturing industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics
for "Other manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

NOTE:

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997

Rankings were based on total (company, Federal, and other) R&D funds.
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Table A-24. Company and other (except Federal) industrial R&D funds as a percent of net sales in R&D-performing companies, by industry

and ranked by size of company-financed R&D program: 1997

Page 1 of 3
Company and other R&D funds as a percent of net sales Company and other R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]

Al INAUSTIES ..o 6.7 8.4 5.9 17,685 9,600 14,920
Manufacturing...........ooeveeeveeereneeereesseeienens 6.7 8.4 57 17,685 9,600 14,223
Food, kindred, and tobacco products................ 20,21 1.2 0.5 0.4 679 257 303
Textiles and apparel.........cccccvveenieincnininniny 22,23 21 1.2 0.6 235 60 68
Lumber, wood products, and furniture.............. 24,25 3.0 0.7 0.6 145 52 59
Paper and allied products...........cccccoveeriuninnnnee 26 2.3 1.1 05 950 (S) 171 199
Chemicals and allied products............ccccocerenrenee 28 10.5 59 11.9 4,380 3,364 5,307

Industrial chemicals...........ccccoerrerrirreniriennd 281 82,286 6.1 39 34 2,335 710 1,109
Drugs and medicines...........ccoeurenecereennnne 283 10.5 9.2 174 4,380 2,888 3,457
Other chemicals..........coccvereereirreninienienneneen. 284 85,287 89 35 2.2 14 1,076 198 340
Petroleum refining and extraction.................... 13,29 1.3 0.6 0.2 1,036 448 114
Rubber products..........ccccevierereeneereseennns 30 41 2.1 2.6 546 130 204
Stone, clay, and glass products...............cc....... 32 2.8 15 1.1 376 98 96
Primary metals.........coccoveverieiesiecsee s 33 0.7 0.7 0.6 246 94 141
Ferrous metals and products.............cccou..... 331 32,3398 99 0.5 0.5 0.6 142 49 74
Nonferrous metals and products.................. 333 36 1.2 0.6 0.7 199 52 59
Fabricated metal products..........cccccoviriniininnnc 34 39 1.4 0.8 676 175 168
MaChINEY......c.ovveieiereieerere s 35 11.8 6.3 74 8,149 1,927 3,089
Office, computing, and accounting
machines... 357 11.8 8.6 94 8,149 1,662 1,793
Other machinery, except electrical.............. 351 56,358 59 5.4 4.6 35 1,593 639 783
Electrical equipment...........ccooveuerrierernerenenns 36 11.6 3.8 9.8 8,716 3,471 3,204
Radio and TV receiving equipment 365 3.0 45 0.8 130 10 11
Communication equipment.............. 366 13.5 6.5 5.7 4,710 691 675
Electronic components..... . 367 11.3 75 9.6 5,999 1,149 1,583
Other electrical equipment..........ccceevivnnes 361 64,369 3.1 38 2.3 2,760 462 441

See explanatory information and SOURCE at end of table.
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Table A-24. Company and other (except Federal) industrial R&D funds as a percent of net sales in R&D-performing companies, by industry

and ranked by size of company-financed R&D program: 1997

Page 2 of 3
Company and other R&D funds as a percent of net sales Company and other R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]
Transportation equipment............cceeveeieiennns 37 4.7 4.1 19.0 14,982 2,635 1,252
Motor vehicles and motor vehicles
equipment.... L. 37 4.7 0.9 14 12,925 297 330
Other transportation equipment................... 373 75,379 21 29 2.3 262 34 6
Aircraft and missiles.........ccccovvrrenrnreneinns 372,376 45 2.6 2.7 4,602 721 336
Professional and scientific instruments............. 38 7.9 7.3 1.7 3,312 881 1,492
Scientific and mechanical measuring
instruments.. 381 82 46 11.2 10.1 1,216 548 606
Optical, surgical, photographic, and
other inStruments........ccocoevevevceeeieina, 384 87 10.8 13.3 8.8 2,977 577 806
Other manufacturing industries "...................... 27,31,39 3.1 2.7 0.9 296 142 156
Nonmanufacturing ........  woeceevevereerereesienes 0.1 0.1 0.1 4,437 2,163 2,510
Transportation and utilities...........c.cocooorreunenne. 40 42,44 49 15 0.3 0.3 1,673 231 236
Communications..........c.cceveereincreseeeennns 48 1.3 0.3 0.3 1,635 170 69
Telephone communications.................... 481 1.3 0.3 0.1 1,635 170 (D)
Other communications...........c..cccceveenee. 482 484,489 3.2 0.2 0.7 36 9 4
Electric, gas, and sanitary services 49 04 0.1 0.2 97 39 67
Other transportation and utilities.................. 40 42,44 47 0.6 0.1 0.1 180 17 10
TrA0E. oo 50 59 8.7 19.7 15 2,318 565 883
Finance, insurance, and real estate.................. 60 65,67 24 0.2 0.2 588 203 149
SEIVICES. ...ceurerrerieeeisiie s esenenes 701,72,73,75 81, 20.6 15.6 25.3 3,239 1,040 1,675
83,84,87,89
BUSINESS SEIVICES......ceeerireeeiieie e 73 23.2 16.5 19.2 2,980 903 1,360
Computer and data processing
SEMVICES... e 737 23.2 16.5 19.2 2,980 903 1,360
Other business Services...........ccouveuevnn.d 731 736,738 3.4 2.2 0.6 125 35 50

See explanatory information and SOURCE at end of table.
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Table A-24. Company and other (except Federal) industrial R&D funds as a percent of net sales in R&D-performing companies, by industry

and ranked by size of company-financed R&D program: 1997

Page 3 of 3
Company and other R&D funds as a percent of net sales Company and other R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]
Health SErvices.........ccoouvieverieiiesieieinnn) 80 11.6 10.0 6.0 (D) 17 21
Offices and clinics of medical doctors,
hopsitals, medical and dental labs..... 801,806,807 9.3 7.9 0.3 (D) 14 8
Other health Services..........ccoevvererrennn. 802 805,308 809 4.7 2.1 0.0 36 2 0
Engineering and management services....... 87 55.7 8.7 62.7 609 291 589
Engineering, architectural, and
SUIVEYING..oucereererreeeeenes 871 5.8 278 1.7 114 60 103
Research, development, and testing......| 873 55.7 8.7 62.7 609 291 589
Other engineering and management
SEIVICES e 872,874 4.2 125 0.3 92 34 22
Other SEIVICES.......vuvereirererirrineirrereeeieeeees 701,72,75 79,81, 0.6 0.6 0.3 109 18 19
83,84,89
Other nonmanufacturing industries *................. 07 12,14,15, 2.3 0.9 0.5 212 39 51
161 162,17

" Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to
industry classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other
manufacturing industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics
for "Other manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

NOTE: Rankings were based on company and other R&D funds.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-25. Federal industrial R&D funds as a percent of net sales in R&D-performing companies, by industry and

ranked by size of federally-financed R&D program: 1997

Page 1 of 3
Federal R&D funds as a percent of net sales Federal R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]

Al INAUSTIES ..o 10.0 3.7 3.0 9,535 5514 4,358
Manufacturing...........ooeveeeveeereneeereesseeienens 10.0 3.0 2.9 (D) (D) 3,854
Food, kindred, and tobacco product ................] 20,21 0.0 0.0 0.0 0 0 0
Textiles and apparel.........cccccvveenieincnininniny 22,23 0.0 0.0 0.0 (D) 0 0
Lumber, wood products, and furniture.............. 24,25 0.0 0.0 0.0 0 0 0
Paper and allied products...........cccccoveeriuninnnnee 26 0.2 0.0 0.0 (D) 0 0
Chemicals and allied products............ccccocveurenee 28 3.9 0.0 0.0 536 (S) 10 5 (S)

Industrial chemicals...........ccccoerrerrirreniriennd 281-82,286 35 0.0 0.0 (D) 9 (S) 1 (S)
Drugs and medicines...........ocoeureneeeneennnne 283 05 0.0 0.0 3 (S) 0 0
Other chemicals..........cocoveeireernienrenieneens 284-85,287-89 2.3 0.0 0.0 (D) 0 0
Petroleum refining and extraction.................... 13,29 0.0 0.0 0.0 (D) 0 0
Rubber products..........ccccevierereeneereseennns 30 05 0.0 0.0 (D) 0 0
Stone, clay, and glass products...............cc....... 32 0.1 0.0 0.0 2 0 0
Primary metals........cccovvvvveenncenneeeceine 33 14 0.0 0.0 199 2 0
Ferrous metals and products..............c........ 331-32,3398-99 0.7 0.0 0.0 195 (D) 0
Nonferrous metals and products.................. 333-36 0.1 0.0 0.0 6 (D) 0
Fabricated metal products..........cccccoviriniininnnc 34 1.4 0.0 0.0 46 (D) 0
MaChINEY......c.ovveieiereieerere s 35 0.2 0.2 0.1 81 17 6
Office, computing, and accounting
machines...... e 357 0.1 0.0 0.0 53 0 0
Other machinery, except electrical.............. 351-56,358-59 0.2 0.4 0.0 42 8 (S) 2
Electrical equipment...........cccooovrvievneenrcennn, 36 1.7 1.7 04 1,534 151 71
Radio and TV receiving equipment 365 0.7 0.0 0.0 (D) 0 0
Communication equipment 366 14.8 0.6 0.0 660 15 (S) (D)
Electronic components........ 367 2.7 0.2 0.0 (D) 15 4
Other electrical equipment..........cccecvivnes 361-64,369 05 0.1 0.0 411 6 2

See explanatory information and SOURCE at end of table.
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Table A-25. Federal industrial R&D funds as a percent of net sales in R&D-performing companies, by industry and

ranked by size of federally-financed R&D program: 1997

Page 2 of 3
Federal R&D funds as a percent of net sales Federal R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]
Transportation equipment...........cccevvvrrieinnnes 37 9.2 1.7 0.9 8,606 2,802 840
Motor vehicles and motor vehicles
equipment..... ... 37 0.6 0.0 0.0 (D) (D) 0
Other transportation equipment................... 373-75,379 3.6 0.0 0.0 (D) 0 0
Aircraft and missiles..........cccovvrrinrnreneinns 372,376 9.2 49 25 8,606 1,755 257
Professional and scientific instruments............. 38 16.0 1.2 1.3 4,243 149 74
Scientific and mechanical measuring
instruments...... .. 381-82 16.0 3.9 1.3 4,243 117 42
Optical, surgical, photographic, and
other instruments...........cocovvrenirrennn. 384-87 0.6 0.3 0.0 67 8 1
Other manufacturing industries "....................... 27,31,39 0.1 0.0 0.0 7 0 0
Nonmanufacturing ..........ccevevveerevseesserieisnenns 0.1 0.7 0.1 1,759 (S) 236 392
Transportation and utilities...........c.ccccoorreunenne. 40-42,44-49 0.2 0.1 0.0 195 6 (S) (D)
CommuNICatioNS.........cccrueereeeriereeereisenne 48 0.2 0.0 0.0 (D) 0 0
Telephone communications.................... 481 0.2 0.0 0.0 (D) 0 0
Other communications..........c.ccccoeueunee. 482-484,489 0.0 0.0 0.0 0 0 0
Electric, gas, and sanitary services 49 0.1 0.0 0.0 (D) (D) 0
Other transportation and utilities.................. 40-42,44-47 0.1 0.0 0.0 (D) 0 0
TrA0E. .o 50-59 0.1 0.0 0.0 (D) 0 0
Finance, insurance, and real estate.................. 60-65,67 0.2 0.0 0.0 (D) 0 0
SEIVICES. ...ceurerieeeee et snenes 701,72,73,75-81, 35.1 88.2 7.7 1,674 (S) 222 362
83,84,87,89
BUSINESS SEIVICES.......vrcvcverceriiieireieieenes 73 344 4.7 13.1 88 51 63
Computer and data processing
SEIVICES... e 737 34.4 4.7 15.6 88 51 60
Other business Services...........ccouveuevnn.d 731-736,738 5.4 0.0 0.0 11 0 0

See explanatory information and SOURCE at end of table.
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Table A-25. Federal industrial R&D funds as a percent of net sales in R&D-performing companies, by industry and

ranked by size of federally-financed R&D program: 1997

Page 3 of 3
Federal R&D funds as a percent of net sales Federal R&D funds
First 4 Next 4 Next 12 First 4 Next 4 Next 12
Industry SIC code companies companies companies companies companies companies
[Percent] [Dollars in millions]
Health SErvices..........coouvenivicnincninn) 80 0.0 0.0 0.0 2 0 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs..................... 801,806,807 0.0 0.0 0.0 0 0 0
Other health Services........c.ccoevvererrennn. 802-805,808-809 0.3 0.0 0.0 (D) 0 0
Engineering and management services....... 87 35.1 88.2 75 1,674 (S) 222 344
Engineering, architectural, and
SUVEYING e 871 216 83.9 46 382 172 199
Research, development, and testing......, 873 46.2 37.6 28.2 1,493 (S) 108 119
Other engineering and
management services.......... 872,874 1.3 0.0 0.0 (D) 0 0
Other SEIVICES.......vvrerevrererirrineireeseieieeeees 701,72,75-79,81, 8.2 0.0 0.0 14 0 0
83,84,89
Other nonmanufacturing industries *................. 07-12,14,15, 0.1 0.0 0.0 3 0 0
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing
industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other
manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

NOTE: Rankings were based on Federal R&D funds.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-26. Total (company, Federal, and other) funds for performance of industrial basic research, applied research,

and development, in current and in constant dollars: 1953-97

Page 1 of 2
Total Basic research Applied research Development
Year Current Constant Current Constant Current Constant Current Constant
dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars
[Dollars in millions]

1953 "o, 3,630 17,988 151 748 726 3,598 2,753 13,642
1954 oo, 4,070 19,941 166 813 814 3,988 3,090 15,140
1955 " oo, 4,640 22,372 189 911 928 4,474 3,523 16,986
1956.....cciirieinnd 6,605 30,764 253 1,178 1,268 5,906 5,084 23,680
1957 i 7,731 34,856 271 1,222 1,670 7,529 5,790 26,105
1958, 8,389 36,940 295 1,299 1,911 8,415 6,183 27,226
1959, 9,618 41,908 320 1,394 1,991 8,675 7,307 31,839
1960.....ccerirennnnd 10,509 45,161 376 1,616 2,029 8,719 8,104 34,826
1967 .o 10,908 46,338 395 1,678 1,977 8,398 8,536 36,262
1962 11,464 48,087 488 2,047 2,449 10,273 8,527 35,768
1963....cocvevererernnn 12,630 52,363 522 2,164 2,457 10,187 9,651 40,012
1964......covinnn 13,512 55,196 549 2,243 2,600 10,621 10,363 42,333
1965, 14,185 56,831 592 2,372 2,658 10,649 10,935 43,810
1966......cevvrrinennd 15,548 60,569 624 2,431 2,843 11,075 12,081 47,063
1967 16,385 61,854 629 2,374 2,915 11,004 12,841 48,475
1968.....cceveiennnd 17,429 63,057 642 2,323 3,124 11,302 13,663 49,432
1969.....cciiiiinnd 18,308 63,262 618 2,135 3,287 11,358 14,403 49,768
1970, 18,067 59,275 602 1,975 3,427 11,243 14,038 46,056
197 18,320 57,143 590 1,840 3,415 10,652 14,315 44,651
1972 19,552 58,504 593 1,774 3,514 10,515 15,445 46,215
1973 21,249 60,195 631 1,788 3,825 10,836 16,793 47,572
1974 22,887 59,493 699 1,817 4,288 11,146 17,900 46,530
1975, e 24,187 57,465 730 1,734 4,570 10,858 18,887 44873
1976 26,997 60,599 819 1,838 5112 11,475 21,066 47,286
1977 o 29,825 62,882 911 1,921 5,636 11,883 23,278 49,079
1978 Moo, 33,304 65,443 1,035 2,034 6,300 12,380 25,969 51,030
1979, 38,226 69,212 1,158 2,097 7,225 13,082 29,843 54,034
1980 ... 44,505 73,769 1,325 2,196 8,450 14,006 34,730 57,567
1987 e 51,810 78,488 1,614 2,445 10,699 16,208 39,497 59,835
1982 ..o, 58,650 83,583 1,904 2,713 12,323 17,562 44,423 63,308
1983...ceceernnn 65,268 89,213 2,223 3,039 13,927 19,036 49,118 67,138
1984 74,800 98,525 2,608 3,435 15,765 20,765 56,427 74,324
1985, 84,239 107,270 2,862 3,644 18,255 23,246 63,122 80,379
1986.....ccvvrrinnnd 87,823 108,989 4,047 5,022 19,759 24,521 64,017 79,445
1987 92,155 110,950 4,324 5,206 19,813 23,854 68,018 81,890
1988.....cvereinn 97,015 112,690 4,500 5,227 20,748 24,100 71,767 83,363
1989 102,055 113,748 5,216 5,814 22,691 25,291 74,148 82,644

See explanatory information and SOURCE at end of table
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Table A-26. Total (company, Federal, and other) funds for performance of industrial basic research, applied research,

and development, in current and in constant dollars: 1953-97

Page 2 of 2
Total Basic research Applied research Development
Year Current Constant Current Constant Current Constant Current Constant
dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars
[Dollars in millions]

1990......ccceiiierned 109,727 117,230 5,128 5,479 24,785 26,480 79,814 85,271
1997 ) 116,952 120,173 7,837 8,053 27,446 28,202 81,669 83,918
1992l 119,110 119,110 7,002 7,002 26,168 26,168 85,940 85,940
1993l 117,400 114,380 6,919 6,741 24,686 24,051 85,796 83,589
1994......cvieienaed 119,595 113,802 7,017 6,677 23,490 22,352 89,088 84,773
1995, 132,103 122,875 6,099 5,673 27,454 25,536 98,552 91,668
1996......ccceuverrerned 144,667 132,080 8,207 7,493 29,241 26,697 107,218 97,889
1997, 157,539 141,202 10,419 9,339 32,642 29,257 114,478 102,606

' Character-of-work estimates were made by the National Science Foundation. See: National Science Foundation, National Patterns of R&D
Resources: 1996, Final report, NSF 96-333.

NOTES: The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly comparable
with data for 1985 and earlier years. See technical notes for a more complete discussion of this change.

Gross domestic product (GDP) implicit price deflators were used to convert current dollars to constant (1992) dollars.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now

better reflect R&D performance among firms in the nonmanufacturing industries and small firms in all industries. As a result of the
new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the
technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-27. Company and other (except Federal) funds for performance of industrial basic research, applied research,

and development, in current and in constant dollars: 1953-97

Page 1 of 2
Total Basic research Applied research Development
Current Constant Current Constant Current Constant Current Constant
Year dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars
[Dollars in millions]

1953 "o, 2,200 10,902 132 654 438 2,170 1,630 8,077
1954 oo, 2,320 11,367 143 701 492 2,411 1,685 8,256
1955 " oo, 2,460 11,861 162 781 560 2,700 1,738 8,380
1956.....cciirieinnd 3,277 15,263 216 1,006 794 3,698 2,267 10,559
1957 i 3,396 15,311 230 1,037 992 4,472 2,174 9,802
1958, 3,630 15,984 252 1,110 1,137 5,007 2,241 9,368
1959, 3,983 17,355 248 1,081 1,178 5133 2,557 11,142
1960.....ccerirennnnd 4,428 19,029 297 1,276 1,196 5,140 2,935 12,613
1967 .o 4,668 19,830 314 1,334 1,165 4,949 3,189 13,547
1962 5,029 21,095 345 1,447 1,438 6,032 3,246 13,616
1963....cocvevererernnn 5,360 22,222 375 1,555 1,450 6,012 3,535 14,656
1964......covinnn 5,792 23,660 384 1,569 1,560 6,373 3,848 15,719
1965, 6,445 25,821 406 1,627 1,620 6,490 4,419 17,704
1966......cevvrrinennd 7,216 28,111 451 1,757 1,804 7,028 4,961 19,326
1967 8,020 30,276 427 1,612 1,849 6,980 5,744 21,684
1968.....cceveiennnd 8,869 32,088 462 1,671 2,081 7,529 6,326 22,887
1969.....cciiiiinnd 9,857 34,060 458 1,583 2,272 7,851 7127 24,627
1970, 10,288 33,753 444 1,457 2,378 7,802 7,466 24,495
197 10,654 33,231 456 1,422 2,441 7,614 7,757 24,195
1972 11,535 34,515 463 1,385 2,562 7,666 8,510 25,464
1973 13,104 37122 499 1,414 2,832 8,023 9,773 27,686
1974 14,667 38,126 536 1,393 3,263 8,482 10,868 28,251
1975, e 15,582 37,021 573 1,361 3,440 8,173 11,569 27,486
1976 17,436 39,138 634 1,423 3,912 8,781 12,890 28,934
1977 o 19,340 40,776 701 1,478 4,311 9,089 14,328 30,209
1978 Moo, 22,115 43,456 785 1,543 4,870 9,570 16,460 32,344
1979, 25,708 46,547 893 1,617 5,670 10,266 19,145 34,664
1980 "o, 30,476 50,515 1,035 1,716 6,550 10,857 22,891 37,943
1987 e 35,428 53,671 1,313 1,989 8,359 12,663 25,756 39,018
1982 " oo, 40,105 57,154 1,523 2,170 9,363 13,343 29,219 41,640
1983...ceceernnn 44,588 60,946 1,760 2,406 10,286 14,060 32,542 44,481
1984 51,404 67,708 2,132 2,808 11,541 15,202 37,731 49,698
1985, 57,043 72,638 2,373 3,022 12,908 16,437 41,762 53,180
1986.....ccvvrrinnnd 59,932 74,376 3,496 4,339 15,082 18,717 41,354 51,320
1987 61,403 73,926 3,583 4,314 15,153 18,243 42,667 51,369
1988.....cvereinn 66,672 77,445 3,507 4,074 16,531 19,202 46,634 54,169
1989 73,501 81,923 3,832 4,271 17,993 20,055 51,676 57,597

See explanatory information and SOURCE at end of table.
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Table A-27. Company and other (except Federal) funds for performance of industrial basic research, applied research,

and development, in current and in constant dollars: 1953-97

Page 2 of 2
Total Basic research Applied research Development
Current Constant Current Constant Current Constant Current Constant
Year dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars
[Dollars in millions]

1990......ccceiiierned 81,602 87,182 3,760 4,017 18,432 19,692 59,410 63,472
1997 ) 90,580 93,074 6,125 6,294 21,425 22,015 63,030 64,766
1992l 94,388 94,388 5,816 5,816 21,184 21,184 67,385 67,385
1993l 94,591 92,158 5,961 5,808 19,956 19,443 68,678 66,912
1994......cvieienaed 97,131 92,426 6,078 5,784 19,372 18,434 71,683 68,211
1995, 108,652 101,062 5,379 5,003 23,755 22,096 79,516 73,961
1996......ccceuverrerned 121,015 110,486 6,848 6,252 25,370 23,163 88,798 81,072
1997, 133,611 119,755 8,766 7,857 29,782 26,694 95,064 85,206

' Character-of-work estimates were made by the National Science Foundation. See: National Science Foundation, National Patterns of R&D
Resources: 1996, Final report, NSF 96-333.

NOTES: The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly comparable
with data for 1985 and earlier years. See technical notes for a more complete discussion of this change.

Gross domestic product (GDP) implicit price deflators were used to convert current dollars to constant (1992) dollars.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now

better reflect R&D performance among firms in the nonmanufacturing industries and small firms in all industries. As a result of the
new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the
technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-28. Federal funds for performance of industrial basic research, applied research, and development,

in current and in constant dollars: 1953-97

Page 1 of 2
Total Basic research Applied research Development
Current Constant Current Constant Current Constant Current Constant
Year dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars
[Dollars in millions]

1953 1 e, 1,430 7,086 19 94 288 1,427 1,123 5,565
1954 " o, 1,750 8,574 23 113 322 1,578 1,405 6,884
1955 e, 2,180 10,511 27 130 368 1,774 1,785 8,607
1956 3,328 15,501 37 172 474 2,208 2,817 13,121
1957 o 4,335 19,545 41 185 678 3,057 3,616 16,303
1958 4,759 20,956 43 189 774 3,408 3,942 17,358
1959, 5,635 24,553 72 314 813 3,542 4,750 20,697
1960.....cierernnnn 6,081 26,132 79 339 833 3,580 5,169 22,213
1967 . 6,240 26,508 81 344 812 3,449 5,347 22,715
1962 6,434 26,988 143 600 1,011 4,241 5,281 22,152
1963, 7,270 30,141 147 609 1,007 4,175 6,116 25,357
1964 7,720 31,536 165 674 1,040 4,248 6,515 26,614
1965 7,740 31,010 186 745 1,038 4,159 6,516 26,106
1966.....c.cverernnnn 8,332 32,458 173 674 1,039 4,048 7,120 27,737
1967 8,365 31,578 202 763 1,066 4,024 7,097 26,791
1968.....cccverernnnn 8,560 30,970 180 651 1,043 3,774 7,337 26,545
1969 $8,451 29,202 160 553 1,015 3,507 7,276 25,142
19701 7,779 25,522 158 518 1,049 3,442 6,572 21,562
1977 o 7,666 23,911 134 418 974 3,038 6,558 20,455
1972 8,017 23,989 130 389 952 2,849 6,935 20,751
1973 e 8,145 23,074 132 374 993 2,813 7,020 19,887
1974 8,220 21,367 163 424 1,025 2,664 7,032 18,279
1975 e 8,605 20,444 157 373 1,130 2,685 7,318 17,387
1976 9,561 21,461 185 415 1,200 2,694 8,176 18,352
1977 o 10,485 22,106 210 443 1,325 2,794 8,950 18,870
1978 oo, 11,189 21,987 250 491 1,430 2,810 9,509 18,685
1979 e 12,518 22,665 265 480 1,555 2,815 10,698 19,370
1980 "o, 14,029 23,254 290 481 1,900 3,149 11,839 19,624
1987 e 16,382 24,817 301 456 2,340 3,545 13,741 20,817
19821 o, 18,545 26,429 381 543 2,960 4,218 15,204 21,667
1983 20,680 28,267 463 633 3,641 4,977 16,576 22,657
1984, 23,396 30,817 476 627 4,224 5,564 18,696 24,626
1985 27,196 34,631 489 623 5,347 6,809 21,360 27,200
1986.....cvverernnnn 27,891 34,613 551 684 4,678 5,805 22,662 28,124
1987 30,752 37,024 740 891 4,660 5,610 25,352 30,523
1988.....cvvererrnnnn 30,343 35,246 993 1,153 4,217 4,898 25,133 29,194
1989 28,554 31,826 1,384 1,543 4,698 5,236 22,472 25,047

See explanatory information and SOURCE at end of table.
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Table A-28. Federal funds for performance of industrial basic research, applied research, and development,

in current and in constant dollars: 1953-97

Page 2 of 2
Total Basic research Applied research Development
Current Constant Current Constant Current Constant Current Constant
Year dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars dollars 1992 dollars
[Dollars in millions]

1990......ccvireernnns) 28,125 30,048 1,368 1,462 6,353 6,787 20,404 21,799
1991 26,372 27,098 1,712 1,759 6,021 6,187 18,639 19,152
1992....ieinn) 24,722 24,722 1,186 1,186 4,983 4,983 18,555 18,555
1993....ieeeinn) 22,809 22,222 958 933 4,730 4,608 17,118 16,678
1994 22,463 21,375 939 894 4,119 3,919 17,405 16,562
1995....c.ieriins 23,451 21,813 720 670 3,699 3,441 19,031 17,702
1996......cceuerrrnns 23,653 21,595 1,358 1,240 3,871 3,534 18,423 (S) 16,820
1997 23,928 21,447 1,654 1,482 2,861 2,564 19,412 17,399

' Character-of-work estimates were made by the National Science Foundation. See: National Science Foundation, National Patterns of R&D
Resources: 1996, Final report, NSF 96-333.

NOTES: The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly comparable
with data for 1985 and earlier years. See technical notes for a more complete discussion of this change.

Gross domestic product (GDP) implicit price deflators were used to convert current dollars to constant (1992) dollars.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now
better reflect R&D performance among firms in the nonmanufacturing industries and small firms in all industries. As a result of the
new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the
technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-29. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1995

Page 1 of 3
Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company Total | Federal | Company Total Federal | Company Total | Federal | Company
[Dollars in millions]

AllINAUSHIES.....ovevveieireireeeieieas 132,103 23,451 108,652 6,099 720 5,379 27,454 3,699 23,755 98,552 19,031 79,516
Manufacturing...........coeveeeneenceneenen 100,067 18,831 81,236 3,849 290 3,559 20,416 2,140 18,276 75,804 16,399 59,401
Food, kindred, and tobacco

Products ..o 20,21 1,566 0 1,566 153 0 153 510 0 510 903 0 903
Textiles and apparel..........cccouunne. 22,23 (D) (D) 381 29 0 29 (D) (D) 49 (D) (D) 303
Lumber, wood products, and

fumiture..ocooeeeee e 24,25 (D) (D) 229 21 0 21 38 0 38 (D) (D) 169
Paper and allied products 26 (D) (D) 1,404 245 (S) 0 245 (S) (D) (D) 720 (S) 439 0 439
Chemicals and allied products....... 28 17,547 210 (S)| 17,337 (D) (D) 1,616 (D) (D) 5,666 10,241 187 (S)| 10,055

Industrial chemicals................... 281-82,286 (D) (D) 5,139 (D) (D) 514 (D) (D) 1,437 (D) (D) 3,188

Drugs and medicines.. 283 10,215 14 10,202 1,018 2 1,016 3,513 5 3,508 5,683 7 5,677

Other chemicals.............ccocevene 284-85, (D) (D) 1,996 (D) (D) 86 (D) (D) 720 (D) (D) 1,190

287-89
Petroleum refining and

EXtraction.........coocveereernenieneene 13,29 1,760 6 1,754 115 0 115 (D) (D) 719 (D) (D) 920
Rubber products.........ccccoeevernienen. 30 (D) (D) 1,210 67 0 67 (D) (D) 229 (D) (D) 915
Stone, clay, and glass products..... 32 448 6 441 17 0 17 (D) (D) 151 (D) (D) 273
Primary metals..........cocoereunerreinennns 33 593 13 580 47 0 47 (D) (D) 184 (D) (D) 349

Ferrous metals and products...., 331-32, (D) (D) 217 14 0 14 85 0 85 (D) (D) 118

3398-99
Nonferrous metals and
ProduCES......veueeeeereireereieens 333-36 (D) (D) 363 33 0 33 (D) (D) 100 235 5 231
Fabricated metal products.............. 34 1,023 86 937 (D) (D) 68 156 13 143 (D) (D) 726
Machinery........ccoocnveneneeneenernrennens 35 (D) (D) 9,676 (D) (D) 261 2,431 29 2,402 7,067 54 7,012
Office, computing, and (D) (D)
accounting machines..........., 357 (D) (D) 4,699 (D) (D) 24 (D) (D) 1,323 (D) (D) 3,352 (S)
Other machinery,
except electrical............c......, 351-56, 5,041 64 4,976 (D) (D) 238 (D) (D) 1,079 (D) (D) 3,660
358-59 (D) (D) (D) (D)
Electrical equipment...........ccccoeuue... 36| 18,751 1,690 17,060 (D) (D) 240 (D) (D) 3,279 14,612 1,070 13,541
Radio and TV receiving
€qUIPMENt.....c.vveveiiciriieiinn 365 (D) (D) 114 5 0 5 16 0 16 (D) (D) 94

See explanatory information and SOURCE at end of table.
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Table A-29. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1995

Page 2 of 3
Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company Total | Federal | Company Total Federal | Company Total | Federal | Company
[Dollars in millions]
Communication equipment......., 366 (D) (D) 3,845 56 0 56 (D) (D) 664 3,644 519 3,125
Electronic components.............. 367 (D) (D) 9,628 (D) (D) 88 2,435 430 2,005 7,705 169 7,535
Other electrical equipment........ 361-64,369 (D) (D) 3,473 (D) (D) 91 (D) (D) 595 (D) (D) 2,787
Transportation equipment.............. 37| 32441 13,130 19,311 348 250 98 2,791 705 2,086 29,302 12,175 17,127
Motor vehicles and motor
vehicles equipment............... 371 (D) (D) 13,590 (D) (D) (D) (D) (D) (D) (D) (D) 12,885
Other transportation
€qUIPMENt.....c.cvereeciriieiian 373-75,379 (D) (D) 232 (D) (D) (D) (D) (D) (D) (D) (D) 179
Aircraft and missiles.................. 372,376 | 16,951 11,462 5,489 252 250 2 1,987 564 1,423 14,712 10,648 4,064
Professional and scientific
instruments..........ccoocereivcveiennes 38| 11,976 3,460 (S)| 8,516 (D) (D) 499 (D) (D) 2,015 8,812 2,810 (S)| 6,002
Scientific and mechanical
measuring instruments......... 381-82 7,146 3,358 (S)| 3,787 (D) (D) 257 (D) (D) 1,406 (D) (D) 2,125
Optical, surgical, photographic,
and other instruments........... 384-87 4,831 102 4,729 (D) (D) 242 634 24 610 (D) (D) 3,877
Other manufacturing industries...... 27,31,39 (D) (D) 835 (D) (D) 83 84 0 84 668 0 668
Nonmanufacturing.............cce.evene. 32,036 4,620 27,415 2,250 430 1,820 7,038 1,558 5,480 22,748 2,632 20,115
Transportation and utilities............. 40-42,44-49 5,435 252 5183 (D) (D) 116 (D) (D) 953 4,359 245 4114
Communications..............co...... 48 (D) (D) 4,756 (D) 0 (D) (D) 0 (D) (D) (D) 3,852
Telephone
communications.............. 481 (D) (D) 4,697 (D) 0 (D) (D) 0 (D) (D) (D) 3,809
Other communications......... 482-484,489 59 0 59 (D) 0 (D) (D) 0 (D) 43 0 43
Electric, gas, and
sanitary services.................. 49 440 93 347 (D) (D) 48 (D) (D) 105 280 86 194
Other transportation
and utilities.........ccccveverennes 40-42,44-47 (D) (D) 80 (D) 0 (D) (D) (D) (D) (D) (D) 68
Trade. ..o 50-59 (D) (D) 7,514 (D) (D) 211 (D) (D) 1,236 (D) (D) 6,067
Finance, insurance, and
real estate..........cocoeeverecreiercnnen, 60-65,67 (D) (D) 710 (D) (D) 115 (D) (D) 17 (D) (D) 578
SBIVICES.....evcteieeeree e 701,72,73,| 17,876 4,270 13,606 1,766 420 1,346 4,658 1,637 3,122 11,452 2,312 9,138
75-81,83,84,
87,89

See explanatory information and SOURCE at end of table.



T6

Table A-29. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1995

Page 3 of 3
Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company Total | Federal | Company Total Federal | Company Total | Federal | Company
[Dollars in millions]
Business services...........c.......... 73 9,293 612 8,681 (D) (D) (D) (D) (D) (D) 6,972 276 6,695
Computer and data
processing services......... 737 9,059 514 8,545 (D) (D) 569 (D) (D) 1,376 6,796 196 6,600
Other business services....... 731-736,738 234 98 136 (D) (D) (D) (D) (D) (D) 175 80 95
Health services.........ccccovvvernennes 80 756 4 753 (D) (D) (D) 237 2 235 (D) (D) (D)
Offices and clinics of
medical doctors,
hospitals, medical and
dental [abs..........cccoevncnes 801,806,807 (D) (D) 737 (D) (D) (D) (D) (D) (D) (D) (D) (D)
Other health services........... 802-805, (D) (D) 16 (S) 1 (D) (D) (D) (D) (D) 7 0 7
808-809
Engineering and management
SEIVICES....vvevirercreirerereeieae 87 7,662 3,650 4,011 (D) (D) (D) (D) (D) (D) 3,887 2,034 (S)| 1,852
Engineering, architectural,
and surveying................. 871 2,933 1,883 1,050 (D) (D) (D) (D) (D) (D) 1,519 1,079 440
Research, development,
and testing..........cccevevenee. 873 (D) (D) 2,829 (D) (D) (D) (D) (D) (D) (D) (D) 1,287
Other engineering and
management services..... 872,874 (D) (D) 132 (D) (D) 7 (D) (D) 0 (D) (D) 125
Other services..........ccovuereunnenn. 701,72, 165 4 160 (D) (D) (D) 29 3 26 (D) (D) (D)
75-79,81,
83,84,89
Other nonmanufacturing
iNAUSHIIES......ocvreierereicieee, 07-12,14,15, 413 1 402 32 0 32 (D) (D) 153 (D) (D) 217
161-162,17
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent.

NOTE:  The character-of-work estimation procedure was revised for 1986 and later years; therefore, these data are not directly comparable with data for 1985 and earlier years. See technical notes for a
more complete discussion of this change.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-30. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1996

Page 1 of 3
Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company Total | Federal | Company| Total | Federal | Company Total | Federal | Company
[Dollars in millions]

Al Industries.........ccoceereeereeererecinnnens 144,667 23,653 121,015 8,207 1,358 6,848 29,241 | 3,871 25,370 107,218 18,423 (S)| 88,798
Manufacturing...........ccocevereevrneennns 111,864 20,020 91,845 (D) (D) 4,851 (D) (D) 19,711 83,661 16,379 67,284
Food, kindred, and tobacco

Products ......ccveveienerieieienn, 20,21 1,564 0 1,564 100 0 100 508 0 508 957 0 957
Textiles and apparel.........c..ccovuee. 22,23 (D) (D) 414 50 0 50 (D) (D) 43 (D) (D) 321
Lumber, wood products,

and furniture..........cccccoeverecuennen. 24,25 (D) (D) 634 37 0 37 (D) (D) 122 475 0 475
Paper and allied products............... 26 (D) (D) 1,534 313 (S) 0 313 (S) (D) (D) 706 (S) (D) (D) 515
Chemicals and allied products....... 28 (D) (D) 17,520 1,628 8 1,620 (D) (D) 5,667 (D) (D) 10,233

Industrial chemicals................... 281-82,286 (D) (D) 5,246 (D) (D) 697 (D) (D) 1,468 (D) (D) 3,081

Drugs and medicines................. 283 9,773 3 9,769 (D) (D) 856 (D) (D) 3,157 5,758 2 (S)| 5,755

Other chemicals..........cc.cccoee..) 284-85, 2,505 0 2,505 67 0 67 1,041 0 1,041 1,396 0 1,396

287-89
Petroleum refining and

extraction..........cccocercvecreicieennns 13,29 1,654 24 1,630 (D) (D) (D) 592 2 590 (D) (D) (D)
Rubber products..........cc.cocrrurrrnnn. 30 (D) (D) 1,269 (D) (D) 67 (D) (D) 251 (D) (D) 951
Stone, clay, and glass products..... 32 468 5 463 (D) (D) 21 (D) (D) 162 (D) (D) 280
Primary metals..........ccccovovieinrinnenc 33 (D) (D) 637 (D) (D) (D) (D) (D) 167 754 (S) (D) (D)

Ferrous metals and

ProductS........cvveveveeeriiennens 331-32, (D) (D) 214 6 (D) (D) (D) 0 (D) (D) (D) (D)
3398-99
Nonferrous metals and
Products........ccoeureereeereenennene 333-36 (D) (D) 422 (D) 0 (D) (D) (D) (D) (D) (D) 315
Fabricated metal products.............. 34 (D) (D) 1,322 (D) (D) 140 (D) (D) 247 (D) (D) 934
MacChinery........cccvveveurieireirieeiennns 35| 13,455 117 13,338 (D) (D) 397 (D) (D) 2,409 10,605 73 10,532
Office, computing, and
accounting machines............ 357 (D) (D) 8,132 (D) (D) 65 (D) (D) 1,629 (D) (D) 6,438
Other machinery, except
electrical........cocoveererrirennnn. 351-56, (D) (D) 5,206 (D) (D) 332 (D) (D) 780 (D) (D) 4,094
358-59
Electrical equipment.........ccccc....... 36| 22,498 2,143 20,356 (D) (D) 531 (D) (D) 4,926 15,662 764 14,898
Radio and TV receiving
€qUIPMENt......verererieieiens 365 (D) (D) 140 22 (D) (D) (D) 0 (D) (D) (D) 107
Communication equipment.......,| 366 (D) (D) 4,359 (D) (D) 18 (D) (D) 751 3,999 410 3,590

See explanatory information and SOURCE at end of table.



€6

Table A-30. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1996

Page 2 of 3

Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company | Total | Federal | Company| Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Electronic components.............. 367 (D) (D) 12,497 (D) (D) (D) 4,799 (D) (D) 8,767 116 8,651
Other electrical equipment........] 361-64,369 (D) (D) 3,360 (D) (D) 228 (D) (D) 582 (D) (D) 2,550
Transportation equipment..............] 37| 32,737 12,202 20,535 (D) (D) 277 (D) (D) 2,361 28,648 10,752 (S)| 17,898
Motor vehicles and motor
vehicles equipment.............. 371 (D) (D) 14,528 104 (D) (D) (D) (D) (D) (D) (D) 13,753
Other transportation
equUIPMENt......cceeverrerieiiens 373-75,379 (D) (D) 298 (D) 0 (D) 167 (D) (D) (D) (D) 149
Aircraft and missiles 372,376 | 16,224 10,515 5,710 (D) (D) 108 (D) (D) (D) 13,259 9,264 (S)| 3,995
Professional and scientific
iNStruMents.........oooveerereereereennns 38| 12,149 3,942 8,207 (D) (D) 943 1,099 67 1,032 (D) (D) 6,232
Scientific and mechanical
measuring instruments......... 381-82 (D) (D) 3,283 (D) (D) 455 482 31 450 (D) (D) 2,378
Optical, surgical, photographic,
and other instruments........... 384-87 (D) (D) 4,924 (D) (D) 438 617 35 582 (D) (D) 3,854
Other manufacturing
iNUSHES "o 27,31,39 (D) (D) 2,423 (D) (D) 247 973 | 455 518 1,738 80 1,658
Nonmanufacturing ............cc.eeeue.. 32,803 3,633 29,170 (D) (D) 1,997 (D) (D) 5,659 23,557 2,044 (S)| 21,514
Transportation and utilities............. 40-42,44-49 | 4,678 186 4,492 (D) (D) (D) (D) (D) (D 3,650 180 3,469
Communications...........cc.eeeeeend 48 (D) (D) 3,970 (D) 0 (D) (D) (D) (D (D) (D) 3,040
Telephone
communications............... 481 (D) (D) 3,897 (D) 0 (D) (D) (D) (D) (D) (D) 2,982
Other communications........., 482-484,489 73 0 73 (D) 0 (D) (D) (D) (D) (D) (D) 57
Electric, gas, and
sanitary Services................... 49 352 42 31 15 0 15 (D) (D) 73 (D) (D) 223
Other transportation and
ULIlItIES. oveoeeeeeeceen) 40-42,44-47 (D) (D) 211 (D) (D) (D) (D) 0 (D) 221 12 209
Trade.....ocveeeeeeereneneneneeenee 50-59 6,389 51 6,338 (D) (D) 405 1,462 0 1,462 (D) (D) 4,471
Finance, insurance, and
real estate 60-65,67 (D) (D) 1,280 12 (D) (D) (D) 0 (D) 1,177 2 1,174
Services 701,72,73,| 19,022 3,118 15,904 1,699 360 1,339 3,952 | 1,006 (S)| 2,946 13,371 1,752 (S)| 11,619
75-81,83,84,
87,89

See explanatory information and SOURCE at end of table.



Table A-30. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1996

Page 3 of 3

Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company | Total | Federal | Company| Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Business SErvices.........c..cou.... 731 10,641 361 10,280 593 84 509 1,328 51 1,277 8,720 226 8,494
Computer and data
processing services......... 737 (D) (D) 10,025 550 84 467 (D) (D) 1,244 (D) (D) 8,314
Other business services....... 731-736,738 (D) (D) 255 41 0 41 (D) (D) 33 (D) (D) 181
Health services.........c.cocvvureenee 80 (D) (D) 735(S)] (D) (D) 50 (D) (D) 252 (S) (D) (D) 433 (S)
Offices and clinics of
medical doctors,
hospitals, medical and
dental labs.........c.cocneenee. 801,806,807 715 (S) 3 713 (S) 48 (D) (D) (D) (D) (D) (D) (D) (D)
Other health services...........] 802-805, (D) (D) 23 (D) 0 (D) 12 (D) (D) (D) 0 (D)
808-809
Engineering and management
SEIVICES.. e 87| 7318 2,746 4,572 1,029 274 757 2,324 | 949 (S)| 1,376 3,965 1,523 (S)| 2,439
Engineering, architectural,
and surveying...........c...... 871 1,660 994 667 (D) (D) (D) (D) (D) (D) 943 546 398
Research, development,
and testing..........ccoerevnne. 873 5,484 1,708 (S)| 3,776 795 128 667 1,772 | 603 (S)| 1,168 2917 977 (S)| 1,941
Other engineering and
management Services..... 872,874 173 45 129 (D) (D) (D) (D) (D) (D) 101 1 101
Other Services.........cocvevrrererenen. 701,72,75-79, (D) (D) 317 (D) (D) 25 (D) (D) 42 (D) (D) 250
81,83,84,89
Other nonmanufacturing
industries ".....cc. oo 07-12,14,15, (D) (D) 1,156 46 0 46 547 | 218 329 (D) (D) 781
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry

classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY:

NOTE:

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997

(S) = Indicates imputation of more than 50 percent.

(D) = Data have been withheld to avoid disclosing operations of individual companies.

The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly comparable with data for 1985 and earlier years. See technical notes for
a more complete discussion of this change.
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Table A-31. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1997

Page 1 of 4
Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company| Total | Federal | Company| Total | Federal | Company [ Total | Federal | Company
[Dollars in millions]

All INAUSHHES.....eovereieeeiee i 157,539 | 23,928 133,611 10,419 | 1,654 8,766 | 32,642 | 2,861 29,782 114,478 | 19,412 95,064
Manufacturing...........ccoeveeeerereneenees 121,025 | 19,823 101,202 (D) (D) 6,245 (D) (D) 22,672 89,492 | 17,204 72,287
Food, kindred, and tobacco

products o] 20,21 1,787 0 1,787 128 0 128 462 0 462 1,197 0 1,197
Textiles and apparel..........ccc.c....... 22,23 (D) (D) 476 41 0 41 34 0 34 (D) (D) 401 (S)
Lumber, wood products,

and furniture...........cooeverereennn. 24,25 348 0 348 30 0 30 36 0 36 282 0 282
Paper and allied products 26 (D) (D) 1,456 249 8 242 (D) (D) 307 (D) (D) 907
Chemicals and allied products....... 28 (D) (D) 18,628 (D) (D) 2,710 (D) (D) 5,103 (D) (D) 10,815

Industrial chemicals................... 281-82,286 (D) (D) 4,970 (D) (D) 727 (D) (D) 1,470 (D) (D) 2,773

Drugs and medicines.. . 2831 11,589 3(S)| 11,586 (D) (D) 1,893 2,975 0 2,975 (D) (D) 6,718

Other chemicals..........ccccoevuneen) 284-85, (D) (D) 2,072 91 0 91 (D) (D) 658 (D) (D) 1,324

287-89
Petroleum refining and

EXIraction........ccoevveereeneereeeenens 13,29 (D) (D) 1,612 75 0 75 (D) (D) 666 (D) (D) 871
Rubber products.............cocveueennen. 30 (D) (D) 1,372 67 0 67 (D) (D) 235 (D) (D) 1,071
Stone, clay, and glass products..... 32 608 2 606 (D) (D) 60 (D) (D) 210 (D) (D) 336
Primary metals.........ccoovvvininnnnc 33 988 221 767 (D) (D) 49 (D) (D) 220 77 218 (S) 499

Ferrous metals and

PrOAUCES.....coocvrerererecreceeenes 331-32, (D) (D) 414 (D) (D) (D) (D) (D) (D) 507 215 (S) 292
3398-99
Nonferrous metals and
PrOAUCES......ocvreeererecreceeenes 333-36 (D) (D) 353 (D) 0 (D) (D) (D) (D) 209 3 206

See explanatory information and SOURCE at end of table.
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Table A-31. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1997

Page 2 of 4
Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company| Total | Federal | Company| Total | Federal | Company [ Total | Federal | Company
[Dollars in millions]
Fabricated metal products.............. 34 1,798 129 1,669 (D) (D) 124 472 | 112 360 (D) (D) 1,185
Machinery.......cccoeueeerenreneeneereenenn. 351 18,499 106 18,393 (D) (D) 589 (D) (D) 4,638 13,231 66 13,165
Office, computing, and
accounting machines............ 357 12,840 53 12,787 (D) (D) 220 (D) (D) 3,751 (D) (D) 8,816
Other machinery, except
electrical........cocoeveverrrninnns 351-56, 5,659 53 5,606 369 0 369 (D) (D) 888 (D) (D) 4,350
358-59
Electrical equipment...........cccoceue.. 36| 24,585| 1,839 22,747 954 33 (S) 921 6,878 | 592 6,285 16,753 | 1,212 15,540
Radio and TV receiving
EqUIPMENt....cecereereirerreens 365 (D) (D) 152 26 0 26 (D) (D) 12 (S) (D) (D) 114
Communication equipment........ 366 (D) (D) 7,377 (D) (D) 148 1,107 0 1,107 6,784 662 6,122
Electronic components.............. 367 (D) (D) 10,786 428 0 428 4,658 | 481 (S)| 4177 (D) (D) 6,180
Other electrical equipment........] 361-64,369 4,909 477 4,432 (D) (D) 318 (D) (D) 989 3,474 349 3,125
Transportation equipment.............] 371 31,993 | 12,251 19,742 (D) (D) 135 (D) (D) 2,303 27,945 | 10,640 17,304
Motor vehicles and motor
vehicles equipment............... 37 (D) (D) 13,758 103 (D) (D) (D) (D) (D) (D) (D) 12,960
Other transportation
equUIPMENt......ccererrerieierenes 373-75,379 (D) (D) 307 (D) 0 (D) (D) 0 (D) (D) (D) 185
Aircraft and missiles 372,376 | 16,296 | 10,619 5,677 (D) (D) 10 (D) (D) 1,508 13,275 | 9,115 4,159
Professional and scientific
INStrUMENtS......cooveeerereereieinene 38| 13,458 | 4,499 8,958 (D) (D) 942 1,377 91 1,286 (D) (D) 6,729
Scientific and mechanical
measuring instruments......... 381-82 8,135 | 4,416 3,719 (D) (D) 407 563 49 (S) 515 (D) (D) 2,797
Optical, surgical, photographic,
and other instruments........... 384-87 5,323 84 5,240 (D) (D) 535 814 42 772 (D) (D) 3,932
Other manufacturing
iNUSHES "o 27,31,39 2,798 156 2,642 133 0 133 548 21 528 2,117 135 1,982
Nonmanufacturing........c.ccoevecrecece]  ovvvininine 36,514 | $4,105 32,409 (D) (D) 2,521 (D) (D) $7,110 24,986 | 2,207 22,777

See explanatory information and SOURCE at end of table.
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Table A-31. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1997

Page 3 of 4
Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company | Total | Federal | Company | Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Transportation and utilities............. 40-42,44-49 3,013 200 2,812 164 0 164 (D) (D) 1,023 (D) (D) 1,625
Communications...........c.cc........ 48 (D) (D) 1,884 (D) 0 (D) (D) 0 (D) (D) (D) 1,174
Telephone
communications............... 481 (D) (D) 1,826 (D) 0 (D) (D) 0 (D) (D) (D) 1,144
Other communications........., 482-484,489 58 0 58 (D) 0 (D) (D) 0 (D) 30 $0 30
Electric, gas, and sanitary
SEIVICES....cvivirerireierrerens 49 (D) (D) 258 (D) 0 (D) (D) (D) (D) (D) (D) 170
Other transportation
and utilities...........coovererrennnns 40-42,44-47 (D) (D) 670 (D) 0 (D) (D) 0 (D) (D) (D) 281
Trade. ..o, 50-59 (D) (D) 7,961 (D) (D) 943 (D) (D) 2,016 (D) (D) 5,003
Finance, insurance, and
real estate.........ccocvieivereerennnnn. 60-65,67 (D) (D) 1,500 13 0 13 (D) (D) 45 1,442 0 1,442
SEIVICES. ..o 701,72,73, 22,400 | 3,805 18,594 1,951 665 1,286 4,866 | 1,160 3,705 15,583 | 1,979 13,604
75-8183,84,
87,89
Business Services.........c..ocuuve. 73 11,960 400 11,560 (D) (D) 634 (D) (D) 1,279 9,874 227 9,647
Computer and data
processing Services......... 737 11,706 389 11,318 646 18 628 1,404 155 1,249 9,656 216 9,441
Other business services....... 731-736,738 254 11 242 (D) (D) 6 (D) (D) 30 218 1 207
Health services............ccvuvivnnn. 80 (D) (D) 679 (D) 0 (D) (D) (D) (D) (D) 0 (D)
Offices and clinics of
medical doctors,
hospitals, medical and
dental labs...........ccovune. 801,806,807 (D) 4 (D) 15 0 15 (D) 4 (D) (D) 0 (D)
Other health services...........] 802-805, 49 (D) (D) (D) 0 (D) (D) (D) (D) 11 0 11
808-809
Engineering and
management services 87 9,290 | 3,381 (S) 5,909 1,273 645 627 3120 | 993 2,127 4,898 | 1,742 3,156
Engineering, architectural,
and surveying.........c........ 871 2,039 | 1,258 781 (D) (D) (D) (D) (D) (D) 1,223 705 518
Research, development,
and testing.........ccocoevennee. 873 (D) (D) 4,782 1,031 475 556 2,353 | 611 1,742 (D) (D) 2,484
Other engineering and
management services..... 872,874 (D) (D) 347 (D) (D) (D) (D) (D) (D) (D) (D) 154

See explanatory information and SOURCE at end of table.
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Table A-31. Funds for performance of industrial basic research, applied research, and development, by industry and source of funds: 1997

Page 4 of 4
Total Basic Research Applied Research Development
Industry SIC code Total | Federal | Company| Total | Federal | Company| Total | Federal | Company [ Total | Federal | Company
[Dollars in millions]

Other Services........coeeevrererenen. 701,72,75-79, (D) (D) 446 (D) (D) (D) (D) (D) (D) (D) 10 (D)

81,83,84,89
Other nonmanufacturing

iNAUSIIES ".eooveeeeeceeed 07-12,14,15, 1,618 77 1,541 128 12 116 372 51 321 1,118 14 1,104

161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries"
and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY:

(S) = Indicates imputation of more than 50 percent.

NOTE:

(D) = Data have been withheld to avoid disclosing operations of individual companies.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997

The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly comparable with data for 1985 and earlier years. See technical notes
for a more complete discussion of this change.
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Table A-32. Number of companies conducting industrial basic research and total number of R&D-performing companies, by industry and size of company: 1997

Page 1 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000 t0 9,999 | 10,000 to 24,999 | 25,000 or more
Industry SIC code employees employees employees employees employees employees

Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic

Al INAUSIES......voeeeieeee s 35112 | 6,820 31,995 | 6,310 | 1,127 140 | 1,302 232 322 49 199 63 167 25
Manufacturing.........ocveeeereineneeneeneeneineens 18,130 | 3,302 | 15,898 | 2,923 886 110 938 163 197 38 138 47 73 21
Food, kindred, and tobacco products....... 20,21 696 137 426 105 112 10 115 10 17 5 15 4 11 2
Textiles and apparel.........ccccoovvvrrrennenee. 22,23 278 147 181 131 44 4 41 9 3 0 7 3 2 0
Lumber, wood products, and furniture....., 24,25 257 27 162 2 52 18 29 4 10 1 4 1 0 0
Paper and allied products............cccc.cce.... 26 121 41 57 32 2 0 41 4 6 2 9 2 6 1
Chemicals and allied products................. 28 602 102 424 42 32 10 95 29 27 9 17 10 6 3
Industrial chemicals...........c..cocrverrunnen. 281-82,286 161 43 91 18 8 4 42 1 1 3 7 5 2 2
Drugs and medicines...........cccoeureenncs] 283 199 18 159 1 3 1 22 7 7 4 5 4 3 1
Other chemicals..........ccccoereerrereinienns 284-85,28--89 242 41 174 23 21 5 32 1 9 2 5 1 1 0
Petroleum refining and extraction............. 13,29 26 7 2 0 3 0 1 3 0 0 7 2 3 2
Rubber products..........c.coeneueeeinieninienes 30 639 71 459 54 93 4 73 10 7 0 5 2 2 1
Stone, clay, and glass products............... 32 98 63 65 50 10 0 13 6 5 3 5 4 0 0
Primary metals..........cocoeveenereeinenineen. 33 250 16 126 8 63 1 31 4 17 2 10 0 3 1
Ferrous metals and products.............. 331-32,3398-99 54 3 1 0 4 0 17 3 14 0 8 0 1 0
Nonferrous metals and products......... 333-36 196 13 116 8 59 1 14 1 3 2 2 0 2 1
Fabricated metal products..........c.cccceene. 34 903 163 731 131 74 13 74 16 10 0 1 3 2 0
MaChinery........ccoveevervrnreneereireeeee s 351 1,536 391 1,233 340 108 21 144 21 28 4 18 4 5 1

Office, computing, and

accounting machines...........c.c....... 357 119 9 77 1 10 1 16 4 8 1 6 1 2 1
Other machinery, except electrical...... 351-56,358-59 | 1,417 382 1,156 339 98 20 128 17 20 3 12 3 3 0
Electrical equipment.........cccccevevviercinnnnn 36| 1,547 2321 1,217 185 140 16 136 17 33 7 11 3 11 4
Radio and TV receiving equipment..... 365 19 4 14 3 2 0 3 1 0 0 0 0 0 0
Communication equipment.................. 366 322 60 255 53 25 2 23 3 16 1 0 0 3 1
Electronic components............cccevunnne 367 748 96 625 81 60 5 46 6 10 2 5 2 2 0
Other electrical equipment.................. 361-64,369 460 72 323 48 54 9 64 7 7 4 6 1 6 3

See explanatory information and SOURCE at end of table.
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Table A-32. Number of companies conducting industrial basic research and total number of R&D-performing companies, by industry and size of company: 1997

Page 2 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000 t0 9,999 | 10,000 to 24,999 | 25,000 or more
Industry SIC code employees employees employees employees employees employees
Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic
Transportation equipment.............c.ccce..... 37 411 116 302 100 54 2 18 3 14 2 10 5 13 4
Motor vehicles and motor
vehicles equipment.................. 371 377 107 300 100 51 0 6 1 8 1 8 4 4 1
Other transportation equipment..........] 373-75,379 10 3 0 0 2 2 4 0 1 0 1 1 2 0
Aircraft and missiles..........cc.ccoovrrrenee. 372,376 24 6 2 0 1 0 8 2 5 1 1 0 7 3
Professional and scientific instruments.... 38 760 142 611 109 58 10 74 17 10 3 3 2 5 1
Scientific and mechanical measuring
instruments.. ... 381-82 515 79 440 62 37 8 29 6 4 1 2 1 3 0
Optical, surgical, photographic, and
other instruments...........cocverenennc 384-87 246 63 171 47 21 1 45 1 6 2 1 1 2 1
Other manufacturing industries '.............. 27,31,39 | 10,005 | 1,647 | 9,901 | 1,633 40 1 44 1 10 6 2 4 1
Nonmanufacturing...........ccceeereereererreeees 16,982 | 3,519 16,097 | 3,387 241 31 364 69 125 1 61 16 94 4
Transportation and utilities....................... 40-42,44-49 417 117 204 104 5 1 65 6 67 2 10 2 66 2
Communications............cccveereeureenennns 48 90 7 24 4 2 1 4 1 51 0 0 0 9 1
Telephone communications........... 481 59 1 0 0 0 0 0 0 51 0 0 0 8 1
Other communications................... 482-484,489 31 6 24 2 1 4 1 0 0 0 0 1 0
Electric, gas, and sanitary services..... 49 161 56 77 49 2 0 57 4 14 1 9 2 2 0
Other transportation and utilities......... 40-42,44-47 166 54 103 51 1 0 4 1 2 1 1 0 55 1
Trade. .o 50-59 | 3,713 972 | 3,567 938 14 1 73 15 20 5 30 12 10 1
Finance, insurance, and real estate......... 60-65,67 382 68 309 55 31 3 23 9 9 0 3 0 7 1
SEIVICES...urvuvrireirieieseiesissise e 701,72,73,75-81,| 4,891 819 | 4,482 755 182 25 179 33 20 3 17 2 1 0
83,84,87,89
BUSINESS SEMVICES.......vvrerrereereiririnn] 73| 2455 238 | 2,276 217 84 8 65 1 14 2 5 0 10 0
Computer and data processing
SEIVICES.vvnvrrererrerreneens 737 2,273 228 | 2,144 214 63 6 51 7 10 3 0 3 0
Other business services................. 731-736,738 181 9 133 3 22 2 14 4 4 0 2 0 7 0

See explanatory information and SOURCE at end of table.
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Table A-32. Number of companies conducting industrial basic research and total number of R&D-performing companies, by industry and size of company: 1997

Page 3 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000 t0 9,999 | 10,000 to 24,999 | 25,000 or more
Industry SIC code employees employees employees employees employees employees
Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic | Total | Basic
Health services.........ccoovviveiiivireinnas 80 483 109 456 104 3 1 21 3 0 0 3 1 0 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs............. 801,806,807 427 107 404 103 3 1 17 2 0 0 3 1 0 0
Other health services..................... 802-805,808-809 56 2 52 1 0 0 4 1 0 0 0 0 0 0
Engineering and management
SEIVICES..... e 87| 1,569 402 | 1,495 383 42 15 23 3 3 1 5 1 1 0
Engineering, architectural,
and SUIVEYING.......ccoueveurveeiennns 871 697 150 661 145 14 2 18 2 1 1 3 0 0 0
Research, development, and
testing. 873 727 246 711 238 13 7 2 1 0 0 0 0 1 0
Other engineering and
management services............... 872,874 145 7 123 0 15 6 3 0 2 0 2 1 0 0
Other Services.......ccocvuercverereriirennns 701,72,75-79,81, 385 70 255 52 53 2 70 16 3 0 4 0 0 0
83,84,89
Other nonmanufacturing industries *........ 07-12,14,15,| 7,579 | 1,542 7535 | 1535 8 0 24 6 9 1 1 0 1 0
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-33. Funds for industrial applied R&D performance, by product field and source of funds: 1997

Page 1 0f 2
Total | Federal | Company
Product field SIC code [Dollars in millions]

TOtAl e 60,858 4,114 56,744
Food and kindred products.............cceveuviererrenennnn. 20 763 (D) (D)
Textile mill products...........cocevererrieereieeeeeeins 22 267 (S) (D) (D)
Chemicals and allied products............cccccvvrrrerrirennen. 28 9,821 26 9,794

Industrial inorganic and organic chemicals............ 281,286 654 4 650
Plastics materials and synthetic resins, rubber,
and fiDErs.......ccovevevrieeesee e 282 1,092 (D) (D)
Drugs and mediCingsS........cccovvererrireenrinrsereeennens 283 6,575 6 6,569
Agricultural chemicals...........cocoevvirenniesniennens 287 562 0 562
Other chemicals...........cccoeveviieeiieeeie e 284-85,289 937 (D) (D)
Petroleum refining...........cooenerernensncnrencsene 29 679 (D) (D)
Rubber and miscellaneous plastics products............. 30 337 (D) (D)
Stone, clay, and glass products..........c.covererieeinnes 32 17 5 112
Primary metals..........ccccocoeenee. 33 217 8 210
Ferrous metals and products..... 331-32,3398-99 17 (D) (D)
Nonferrous metals and products.............cc.coeveuee. 333-36 100 (D) (D)
Fabricated metal products...........cccovveenieenirienninns 34 455 128 327
Ordnance and accessories, N.e.C........occcuvevrevnnnn. 348 31 (D) (D)
Other fabricated metal products............ccccovuveinenns 341-47,349 424 (D) (D)
MaChINEIY......corvriieieeirrree e 35 7,894 513 7,381
Engines and turbines...........ccoeuverrincnicncninnnas 351 1,538 (D) (D)
Farm machinery and equipment..........c.covcvieeen. 352 320 31 31
Construction, mining, and materials handling
MACKINEIY.....coiecereieieereieie e 353 420 (D) (D)
Metalworking machinery and equipment............... 354 128 (D) (D)
Office, computing, and accounting machines........ 357 4,835 (D) (D)
Other machinery, except electrical..............cco...e. 355-56,358-59 651 (D) (D)
Electrical equipmMeNt........ccccvevveveieccrieeese i) 36 14,826 771 14,055
Electric transmission and distribution equipment.., 361,3825 223 (D) (D)
Electrical industrial apparatus............cccccccvevvevennnn. 362 253 (D) (D)
Radio and TV receiving equipment...............cc....... 365 219 (D) (D)
Communication equipment.........cccceerverrerreeennen, 366 5,569 307 5,262
Electronic components...........cocvveerninnniennnnsd 367 7,763 361 7,403
Other electrical equipment and supplies................ 363-64,368-69 798 2 796
Transportation equipment...........ocooeverrreencnneineens 37 10,295 1,130 9,165
Motor vehicles and equipment...........c.cccooeerenenne. 37 7,901 (D) (D)
Other transportation equipment...........c.cccoevineeee 373-75,379 135 (D) (D)
Aircraft and pars.......c.ocevvennneneens 372 1,551 (D) (D)
Guided missiles and spacecraft..........c.cccooernrunenas 376 708 606 102
Professional and scientific instruments....................... 38, except 3825 2,426 357 2,069
Scientific and mechanical measuring
instruments..... 381-82 1,491 (D) (D)
Optical, surgical, photographic, and
other iNStruMeNts.........ccocvvvevevceeie e 383-87 935 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-33. Funds for industrial applied R&D performance, by product field and source of funds: 1997

Page 2 of 2
Total | Federal | Company
Product field SIC code [Dollars in millions]
Lumber and wood products.............cceeeeeereenenencenennes 24 28 0 28
Paper and allied products...........cccccvrncurinncinenenen. 26 305 (D) (D)
LEather ... ..o 31 36 0 36
SOfWAIE. ...t 737 6,330 159 6,171
Other product fields, N.e.C. ......ooonerirnirirnerieeans - 6,063 978 5,085
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

Other product fields, n.e.c. = Not elsewhere classified.

NOTE:

Imputation of R&D expenditures by product field was eliminated beginning in 1985. This table, therefore, contains only applied

research and development data reported by survey respondents who received Form RD-1L. See Table A-34 for coverage
ratios showing the percentage of each industry's applied research and development funds that respondents distributed by

product field.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-34. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and product field: 1997

Page 1 of 6
Petroleum
Food and Textile Paper and refining
Coverage Applied kindred mill and allied and oil and gas Rubber
Industry and size of company SIC code ratio R&D products products products Chemicals extraction products
Total 20 22 26 28 29,13 30
[Dollars in millions]
Al INAUSHTIES. ... 0.62 60,858 763 267 (S) 305 9,821 679 337
Distribution by industry:

ManUaCtUNNG. .......cvrereiereenreneree s 0.71 12,139 670 262 (S) 300 8,105 437 (D)

Food, kindred, and tobacco products................... 20,21 0.53 543 543 (D) (D) (D) 0 0

Textiles and apparel.........cccccvvevveviecesierieninnns 22,23 0.70 102 (D) 81 0 8 0 0

Lumber, wood products, and furniture.................. 24,25 0.34 0 0 0 0 0 0 0

Paper and allied products..........ccocvveierrerennnn. 26 0.55 171 0 (D) 159 (D) 0 12

Chemicals and allied products...........cccevevrrrennnns 28 0.69 7,597 116 (D) (D) 7,481 (D) (D)

Industrial chemicals...........ccoeveerrerriercininnn 281-82,286 0.73 0 (S) (D) (D) (D) (D) (D) (D)

Drugs and mediCings............ccovvvvevrierreniennnns 283 0.67 0 (D) (D) 0 (D) 0 0

Other chemiCals...........ccovvrereuneererneeeieeeneenens 284-85,287-89 0.69 5 (D) (D) (D) (D) 0 0

Petroleum refining and extraction........................ 13,29 0.96 425 0 (D) 0 (D) 425 (D)

Rubber products..........cccoeeeeerenrenenrreisnrenneeens 30 0.46 273 0 3 (D) (D) (D) 255

Stone, clay, and glass products.............cccccrueunes 32 0.91 82 0 0 (D) (D) 0 0

Primary metals..........coovreerrereinineninenneseeeeenns 33 0.74 200 0 0 0 (D) (D) (D)

Ferrous metals and products...........c.ccceeuenee. 331-32,3398-99 0.86 0 0 0 0 (D) (D) 0

Nonferrous metals and products..................... 333-36 0.42 17 0 0 0 (D) 0 (D)

Fabricated metal products..........cc.ccooverrirrierennes 34 0.66 136 0 (D) 0 (D) 0 12

MaChINETY......couvereeeireieee e 35 0.78 4,878 0 0 0 (D) (D) (D)
Office, computing, and accounting

machines...... 357 0.80 0 0 0 0 0 0 0

Other machinery, except electrical.................. 351-56,358-59 0.75 56 0 0 0 (D) (D) (D)

Electrical equipment...........ccooeninrneencsreiniens 36 0.65 60 0 0 0 (D) 0 (D)

Radio and TV receiving equipment.................] 365 0.49 0 0 0 0 (D) 0 0

Communication equipment............cooeverinenee 366 0.63 0 0 0 0 (D) 0 0

Electronic components...........ccccoevinincnienenas 367 0.69 0 0 0 0 (D) 0 (D)

Other electrical equipment...........cccccovveuneeninnes 361-64,369 0.63 770 0 0 0 (D) 0 (D)

See explanatory information and SOURCE at end of table.
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Table A-34. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and product field: 1997

Page 2 of 6
Petroleum
Food and Textile Paper and refining
Coverage Applied kindred mill and allied and oil and gas Rubber
Industry and size of company SIC code ratio R&D products products products Chemicals extraction products
Total 20 22 26 28 29,13 30
[Dollars in millions]
Distribution by industry:
Transportation equipment............cccccevevrevreerennn. 37 0.85 0 (D) (D) 0 (D) (D) (D)
Motor vehicles and motor vehicles
equipment...... .. 371 (D) (D) (D) 0 0 (D) 0 0
Other transportation equipment....................... 373-75,379 0.80 (D) (D) 0 0 0 0 0
Aircraft and missiles..........cccoerriereieeieriennns 372,376 0.29 0 0 (D) 0 (D) (D) (D)
Professional and scientific instruments................ 38 0.60 2,553 0 (D) 0 (D) (D) (D)
Scientific and mechanical measuring
instruments......... 381-82 1.12 0 (S) 0 0 0 (D) (D) (D)
Optical, surgical, photographic, and
other instruments...........cccooevenenincncins 384-87 0.24 0 0 (D) 0 (D) 0 (D)
Other manufacturing industries "............cccccoueeenes 27,31,39 0.12 21 0 (D) 17 (D) 0 (D)
Nonmanufacturing...........oeereererencneenenieinns 0.37 2,124 94 6 5 1,716 192 (D)
Transportation and utilities.............cceevieriinnnns) 40-42,44-49 0.25 304 0 (D) 0 (D) 0 (D)
ComMMUNICALIONS......coveeeeeereereieeeee e 48 0.24 0 0 0 0 0 0 0
Telephone communications...............cc....... 481 0.24 (D) 0 0 0 0 0 0
Other communications.............ccccevevevennnn. 482-484,489 0.23 (D) 0 0 0 0 0 0
Electric, gas, and sanitary services................. 49 0.79 113 0 0 0 (D) 0 0
Other transportation and utilities...................... 40-42,44-47 0.04 0 0 (D) 0 (D) 0 (D)
Trade. .o 50-59 0.30 442 10 2 (D) (D) (D) 0
Finance, insurance, and real estate..................... 60-65,67 0.29 294 1 0 0 (D) 0 0
SEIVICES. ...ecerieieeie et 701,72,73,75-81, 0.44 88 (D) (D) (D) (D) (D) 0
83,84,87,89
BUSINESS SEMVICES.......cvveverireieirireieiriaeeiians 73 0.45 4,458 0 0 0 (D) 0 0
Computer and data processing services.... 737 0.44 0 0 0 0 (D) 0 0
Other business Services...........ccoeveeeenen. 731-736,738 0.70 0 0 0 0 0 0 0

See explanatory information and SOURCE at end of table.
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Table A-34. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and product field: 1997

Page 3 of 6
Petroleum
Food and Textile Paper and refining
Coverage Applied kindred mill and allied and oil and gas Rubber
Industry and size of company SIC code ratio R&D products products products Chemicals extraction products
Total 20 22 26 28 29,13 30
[Dollars in millions]
Distribution by industry:
Health SErvices..........coouvueveireriesiesesees 80 (D) 22 0 0 0 (D) 0 0
Offices and clinics of medical doctors,
hospitals, medical and dental labs......... 801,806,807 (D) (D) 0 0 0 (D) 0 0
Other health SErvices..........coeuvveeveenieneenns 802-805,808-809 0.63 (D) 0 0 0 (D) 0 0
Engineering and management services.......... 87 0.45 63 (D) (D) (D) (D) (D) 0
Engineering, architectural, and
SUIVEYING e 871 0.38 195 0 0 0 (D) (D) 0
Research, development, and testing.......... 873 0.50 0 (D) (D) (D) (D) (D) 0
Other engineering and
management services 872,874 0.08 17 0 0 0 (D) 0 0
Other SEIVICES.......vvueererreereireinerneeseererseeeeseeens 701,72,75-79,81, 0.24 0 0 0 0 0 0 0
83,84,89
Other nonmanufacturing industries *.................... 07-12,14,15, 0.16 20 (D) 0 0 (D) (D) 0
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl e 1.00 60,859 763 267 (S) 305 9,821 679 337
Fewer than 500............corereerneneneinereeeeeeene 0.20 278 (D) 12 7 (D) (D) 7
500 to 999..... 0.57 477 8 1 (D) 240 (D) 15
1,000 to 4,999... 0.64 5,268 74 50 79 (D) 72 109
5,000 t0 9,999....... 0.68 308 200 10 16 (D) 0 27
10,000 to 24,999... 0.69 589 151 (D) 50 (D) 328 (D)
25,000 OF MOT€......ovvercereeeerseerereneeneeseeeeeesesend 0.77 241 (D) (D) (D) (D) 241 (D)

See explanatory information and SOURCE at end of table.
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Table A-34. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and product field: 1997

Page 4 of 6
Stone, clay Fabricated Professional | Other product
and glass Primary metal Electrical Transportation | and scientific fields
Industry SIC code products metals products Machinery equipment equipment instruments n.e.c.
32 33 34 35 36 37 38
[Dollars in millions]
Al INAUSHTIES. ..o 117 217 455 7,894 14,826 10,295 2,426 12,457
Distribution by industry:
ManUaCtUNNG. .......cvrereiereenreneree s (D) (D) (D) (D) (D) (D) 2,315 (D)
Food, kindred, and tobacco products................... 20,21 0 0 0 (D) (D) 0 0 (D)
Textiles and apparel.........cccocovveverecesierseninnns 22,23 0 0 0 0 (D) (D) 0 13
Lumber, wood products, and furniture.................. 24,25 0 0 0 0 (D) (D) (D) (D)
Paper and allied products...........ccocviererrivennnn. 26 (D) (D) (D) (D) 0 0 (D) (D)
Chemicals and allied products............ccccvevrrrernns 28 (D) (D) (D) (D) (D) (D) (D) (D)
Industrial chemicals............ccoevierierriericinnnnns 281-82,286 (D) (D) (D) (D) (D) (D) (D) (D)
Drugs and mediCings............ccovveeurienreriennnns 283 0 0 0 (D) (D) 0 (D) (D)
Other chemiCals..........ccovverereneeerneeeireeeneenens 284-85,287-89 0 0 0 5 (D) 0 0 (D)
Petroleum refining and extraction........................ 13,29 0 0 0 0 0 0 0 (D)
Rubber products..........cccoeereeienrneenrereinncenneeens 30 (D) (D) 15 (D) (D) (D) (D) (D)
Stone, clay, and glass products.... 32 82 0 0 (D) (D) (D) (D) (D)
Primary metals..........cccocrrennn. 33 0 161 32 (D) (D) (D) 0 7
Ferrous metals and products....... .o 331-32,3398-99 0 (D) (D) (D) (D) (D) 0 (D)
Nonferrous metals and products...................... 333-36 0 (D) (D) (D) (D) 17 (S) 0 (D)
Fabricated metal products..........cccccooverrivrierennes 34 (D) 16 108 (D) (D) (D) (D) (D)
MaChINETY......couvereeeireieee e 35 (D) (D) 56 4,822 (D) (D) (D) (D)
Office, computing, and accounting
machines I 357 0 0 0 (D) (D) 0 0 (D)
Other machinery, except electrical.................. 351-56,358-59 (D) (D) 56 (D) (D) (D) (D) (D)
Electrical equipment.........c.cccoveviverereeieierennens 36 (D) (D) (D) (D) (D) (D) 60 (D)
Radio and TV receiving equipment.................] 365 0 0 (D) 0 (D) 0 0 0
Communication equipment...........ccceverreennes 366 0 0 0 0 (D) (D) (D) (D)
Electronic components...........cc.cevevieieinivennes 367 0 (D) 0 (D) (D) (D) (D) (D)
Other electrical equipment...........cccccevevverennns 361-64,369 (D) (D) (D) (D) 770 (D) (D) (D)
Transportation equipment...........cccocooeunerieineens 37 (D) (D) (D) (D) (D) (D) (D) (D)
Motor vehicles and motor vehicles
equipment.............. . 37 0 0 (D) (D) (D) (D) 0 (D)

See explanatory information and SOURCE at end of table.
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Table A-34. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and product field: 1997

Page 5 of 6
Stone, clay Fabricated Professional | Other product
and glass Primary metal Electrical Transportation | and scientific fields
Industry SIC code products metals products Machinery equipment equipment instruments n.e.c.
32 33 34 35 36 37 38
[Dollars in millions]
Distribution by industry:
Other transportation equipment....................... 373-75,379 0 0 0 0 0 (D) 0 0
Aircraft and missiles..........ccoerriereieeierienns 372,376 (D) (D) (D) (D) (D) (D) (D) (D)
Professional and scientific instruments................ 38 0 (D) (D) 84 (D) (D) 1,788 681
Scientific and mechanical measuring
instruments 381-82 0 0 (D) (D) (D) (D) (D) (D)
Optical, surgical, photographic, and
other instruments.........cocoeevevenceneenereinens 384-87 0 (D) (D) (D) (D) (D) (D) (D)
Other manufacturing industries "............cccccoueeeees 27,31,39 0 (D) 4 (D) (D) 0 0 (D)
Nonmanufacturing..........coeereererenencnesneseeenes (D) (D) (D) (D) (D) (D) 111 (D)
Transportation and utilities............cccoeevierriinnnns) 40-42,44-49 0 (D) 0 (D) (D) (D) (D) 304
CommuNICAtIONS.........ccverrevrriereieeieesrieians 48 0 0 0 0 (D) 0 0 (D)
Telephone communications................c........ 481 0 0 0 0 (D) 0 0 (D)
Other communications............ccocevevevennen. 482-484,489 0 0 0 0 (D) 0 0 (D)
Electric, gas, and sanitary services................. 49 0 (D) 0 (D) (D) (D) (D) 113
Other transportation and utilities...................... 40-42,44-47 0 0 0 0 0 (D) 0 (D)
Trade. .o 50-59 0 0 0 (D) (D) (D) (D) 430
Finance, insurance, and real estate..................... 60-65,67 0 0 0 0 (D) 0 0 293
SEIVICES. ...ereieieieiree et 701,72,73,75-81, 0 (D) (D) (D) (D) (D) 88 (D)
83,84,87,89
BUSINESS SEMVICES.......vveviriieieirrieieiriseiiiiens 73 0 0 0 (D) (D) (D) (D) 4,458
Computer and data processing
SEIVICES s 737 0 0 0 (D) (D) (D) (D) (D)
Other business SErvices..........coouevevrirernee. 731-736,738 0 0 0 (D) (D) 0 (D) (D)
Health Services..........coocveenerienescncrees 80 0 0 0 0 0 0 (D) 22
Offices and clinics of medical doctors,
hospitals, medical and dental labs......... 801, 806,807 0 0 0 0 0 0 (D) 22
Other health SErvices..........ccoeveervieneeneennd 802-805,808-809 0 0 0 0 0 0 0 0

See explanatory information and SOURCE at end of table.
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Table A-34. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and product field: 1997

Page 6 of 6
Stone, clay Fabricated Professional | Other product
and glass Primary metal Electrical Transportation | and scientific fields
Industry SIC code products metals products Machinery equipment equipment instruments n.e.c.
32 33 34 35 36 37 38
[Dollars in millions]
Distribution by industry:
Engineering and management services.......... 87 0 (D) (D) (D) (D) (D) 63 (D)
Engineering, architectural, and
SUVEYING e 871 0 0 (D) (D) (D) (D) (D) 195
Research, development, and testing.......... 873 0 (D) (D) (D) (D) (D) (D) (D)
Other engineering and
management services 872,874 0 0 0 (D) 0 0 0 17
Other SEIVICES.......vveereerereirererinseseeseeseeeeeeens 701,72,75-79,81, 0 0 0 (D) (D) 0 (D) (D)
83,84,89
Other nonmanufacturing industries ".................... 07-12,14,15, (D) (D) 0 20 0 0 0 (D)
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl e 117 217 455 7,894 14,826 10,295 2,426 12,457
Fewer than 500.........ccceeviereniereseeseeiesenas 8 16 (D) (D) (D) (D) 228 (D)
50010 999.......oeeeeeeeee s 8 (D) 22 (D) (D) (D) 173 (D)
1,000 10 4,999.......ovmiererirereee s 22 54 110 954 (D) (D) 744 3,000
5,000 10 9,999......crriiireee s (D) 55 (D) (D) (D) (D) (D) (D)
10,000 to 24,999... (D) 60 (D) (D) (D) (D) (D) (D)
25,000 OF MOFE......ovverrereeieeseesereesesseseeeesesesend (D) (D) (D) (D) (D) (D) (D) (D)

" Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
Other product fields n.e.c. = Products not elsewhere classified. Includes Lumber and Wood Products (SIC 24) and Leather (SIC 31) and Software (SIC 737).

NOTE:

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997

Imputation of R&D expenditures by product field was eliminated beginning in 1985. This table, therefore, contains only data reported by survey respondents who received Form RD-1L.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field

Page 1 of 12
Chemicals Primary metals Fabricated metals Computer
Industrial Plastics, programming,
inorganic | synthetic Ferrous Other Ordnance data
Industry and size of company SIC code and resins, Drugs Other metals and | Nonferrous | fabricated and processing, and
organic rubber, and and Agricultural | chemicals products metal and metal accessories | other computer
chemicals fibers medicines | chemicals 284-85, 331-32 products products n.e.c. related services
281,286 282 283 287 289 3398-99 333-36 | 341-47,349 348 737
[Dollars in millions]
TOtAl s 654 1,092 6,575 562 937 117 100 424 31 6,330
Distribution by industry:
Manufacturing.........cc.evrvenrenreneereineerennens 499 1,060 5,073 556 917 (D) (D) (D) (D) 1,977
Food, kindred, and tobacco products........ 20,21 (D) (D) (D) (D) 0 0 0 0 0 0
Textiles and apparel.........cccovvevrvvnnnnas 22,23 0 8 0 0 0 0 0 0 0 0
Lumber, wood products, and furniture....... 24,25 0 0 0 0 0 0 0 0 0 0
Paper and allied products............cccccvuee.. 26 10 (D) 0 0 (D) 0 (D) (D) 0 0
Chemicals and allied products................... 28 390 704 5,066 553 768 0 (D) 0 (D) (D)
Industrial chemicals.............ccccovereienccn. 281-82,286 291 687 (D) 482 (D) 0 (D) 0 (D) 0
Drugs and medicines............cccoeevrnnee. 283 (D) (D) 4,483 (D) (D) 0 0 0 0 0
Other chemicals...........ccovverererreerernnen. 284-85,287-89 (D) (D) (D) (D) 625 0 0 0 0 (D)
Petroleum refining and extraction.............. 13,29 (D) 125 0 0 (D) 0 0 0 0 0
Rubber products..........cc.cocovrerereirrereininnes 30 (D) 65 (D) 0 (D) 0 (D) 15 0 0
Stone, clay, and glass products................. 32 (D) (D) 0 0 (D) 0 0 0 0 (D)
Primary metals..........cocovnrenrirrnnininiennennes 33 (D) (D) 0 0 0 101 61 32 0 0
Ferrous metals and products................ 331-32, 0 (D) 0 0 0 (D) (D) (D) 0 0
3398-99
Nonferrous metals and products........... 333-36 (D) (D) 0 0 0 (D) (D) (D) 0 0
Fabricated metal products...........c..cccouueee. 34 (D) 15 0 0 (D) 10 6 99 9 0
MaChinery........ccceeeereerneneeneirereeeeeens 35 (D) 0 0 0 (D) (D) (D) 56 0 (D)
Office, computing, and accounting
machines e 357 0 0 0 0 0 0 0 0 0 (D)
Other machinery, except electrical....... 351-56,358-59 (D) 0 0 0 (D) (D) (D) 56 0 5

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field: 1997

Page 2 of 12
Chemicals Primary metals Fabricated metals Computer

Industrial Plastics, programming,

inorganic | synthetic Ferrous Other Ordnance data
Industry and size of company SIC code and resins, Drugs Other metals and | Nonferrous | fabricated and processing, and
organic rubber, and and Agricultural | chemicals products metal and metal accessories | other computer
chemicals fibers medicines | chemicals 284-85, 331-32 products products n.e.c. related services

281,286 282 283 287 289 3398-99 333-36 | 341-47,349 348 737

[Dollars in millions]

Distribution by industry:

Electrical equipment..........cccovevereivininns 36 6 (D) (D) 0 (D) (D) (D) (D) 0 220
Radio and TV receiving equipment......] 365 0 (D) 0 0 0 0 0 (D) 0 0
Communication equipment................... 366 (D) 0 0 0 0 0 0 0 0 (D)
Electronic components............ccccoeeenee. 367 0 0 (D) 0 0 (D) (D) 0 0 (D)
Other electrical equipment.................. 361-64,369 (D) (D) 0 0 (D) (D) (D) (D) 0 (D)

Transportation equipment...........ccccccoeeenee 37 (D) (D) 0 0 (D) (D) (D) (D) (D) (D)
Motor vehicles and motor vehicles

equipment 37 (D) (D) 0 0 (D) 0 0 (D) (D) (D)
Other transportation equipment... 373-75,379 0 0 0 0 0 0 0 0 0 0
Aircraft and missiles..........ccccovveirinnenc 372,376 0 (D) 0 0 (D) (D) (D) (D) (D) (D)

Professional and scientific instruments..... 38 (D) (D) (D) 0 0 0 (D) (D) (D) 35

Scientific and mechanical

measuring instruments ... 381-82 (D) (D) 0 0 0 0 0 (D) (D) (D)
Optical, surgical, photographic,

and other instruments............c........ 384-87 0 (D) (D) 0 0 0 (D) (D) 0 (D)

Other manufacturing industries *............... 27,31,39 0 (D) 0 (D) 0 0 (D) 4 0 (D)

Nonmanufacturing ..........ccceeevveveeenereenne. 155 32 1,502 6 20 (D) (D) (D) (D) 4,353

Transportation and utilities...............c.cc.....] 40-42,44-49 (D) (D) 0 0 0 (D) 0 0 0 85
Communications..........cocuveerercereneneenae 48 0 0 0 0 0 0 0 0 0 (D)

Telephone communications............. 481 0 0 0 0 0 0 0 0 0 (D)
Other communications..................... 482-484,489 0 0 0 0 0 0 0 0 0 (D)
Electric, gas, and sanitary services...... 49 (D) (D) 0 0 0 (D) 0 0 0 0
Other transportation and utilities........... 40-42,44-47 (D) (D) 0 0 0 0 0 0 0 (D)

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field: 1997

Page 3 of 12
Chemicals Primary metals Fabricated metals Computer
Industrial Plastics, programming,
inorganic | synthetic Ferrous Other Ordnance data
Industry and size of company SIC code and resins, Drugs Other metals and | Nonferrous | fabricated and processing, and
organic rubber, and and Agricultural | chemicals products metal and metal accessories | other computer
chemicals fibers medicines | chemicals 284-85, 331-32 products products n.e.c. related services
281,286 282 283 287 289 3398-99 333-36 | 341-47,349 348 737
[Dollars in millions]
Distribution by industry:
Trade. .o 50-59 (D) (D) 174 1 (D) 0 0 0 0 (D)
Finance, insurance, and real estate..........] 60-65,67 0 1 0 0 0 0 0 0 0 278
SEIVICES. ... eucereereieieiseeer e 701,72,73,75- (D) (D) 1,327 (D) (D) 0 (D) (D) (D) 3,914
81,83,84,87,89
BUSINESS SEIVICES.......cvvivereiiieeiciiines 73 (D) 0 0 0 0 0 0 0 0 3,802
Computer and data processing
SEIVICES e 737 (D) 0 0 0 0 0 0 0 0 3,778
Other business services.................. 731-736,738 0 0 0 0 0 0 0 0 0 24
Health SErvices.........ccovevvvvivrninirnenne 80 0 0 (D) (D) 0 0 0 0 0 0
Offices and clinics of medical
doctors, hospitals, medical
and dental labs.........c..cccocnreneen. 801,806,807 0 0 (D) (D) 0 0 0 0 0 0
Other health services 802-805, 0 0 (D) (D) 0 0 0 0 0 0
808-309
Engineering and management
SEIVICES e 87 9 (D) 1,290 (D) (D) 0 (D) (D) (D) 103
Engineering, architectural, and
SUIVEYING oo 871 0 0 (D) 0 0 0 0 (D) (D) 49
Research, development, and
teSting oo 873 9 (D) (D) (D) (D) 0 (D) 0 (D) 37
Other engineering and
management Services................| 872,874 0 0 (D) 0 0 0 0 0 0 17
Other SErVICES.......ovrvurerrereirirereneeneened 701,72,75-79, 0 0 0 0 0 0 0 0 0 10
81,83,84,89
Other nonmanufacturing industries "......... 07-12,14,15, (D) 0 0 0 (D) 0 (D) 0 0 (D)
161-162,17

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field: 1997

Page 4 of 12
Chemicals Primary metals Fabricated metals Computer
Industrial Plastics, programming,
inorganic | synthetic Ferrous Other Ordnance data
Industry and size of company SIC code and resins, Drugs Other metals and | Nonferrous | fabricated and processing, and
organic rubber, and and Agricultural | chemicals products metal and metal accessories | other computer
chemicals fibers medicines | chemicals 284-85, 331-32 products products n.e.c. related services
281,286 282 283 287 289 3398-99 333-36 | 341-47,349 348 737
[Dollars in millions]
Distribution by size of company:
[Number of employees]

Tl 654 1,092 6,575 562 937 117 100 424 31 6,330
Fewer than 500..........cccccverrerernrenrenneneen. (D) (D) 1,219 (D) 5 (D) (D) (D) (D) 786
50010 999.......oerrereee e 28 13 186 1 12 0 (D) 15 7 382
1,000 10 4,999......ovrirrrrree s 310 (D) 1,966 (D) 148 21 32 92 18 1,936
5,000 10 9,999......c.crririrreeeeeiinee 109 (D) 1,307 (D) 289 24 31 47 (D) 408
10,000 to 24,999 115 319 (D) (D) (D) 44 15 (D) (D) 855
25,000 OF MOF€.....ovvrerreerreneereireereereens (D) (D) (D) (D) (D) (D) (D) (D) 0 1,963

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field

Page 5 of 12
Machinery Electrical equipment
Radio and
Construction|  Metal- Office Other Electric television
Farm mining, and [  working computing | machinery [transmission receiving
Industry SIC code Engines machinery | materials | machinery and except and Electrical | sets except
and and handling and accounting | electrical | distribution | industrial | communi- [Communications
turbines equipment | machinery | equipment [ machines 355-56 equipment | apparatus | cationtypes| equipment
351 352 353 354 357 358-59 361 362 365 366
[Dollars in millions]
Al INAUSIES.....o e 1,538 320 420 128 4,835 651 223 253 219 5,569
Distribution by industry:
Manufacturing.........cc.evrvenrenreneereineerennens 1,531 (D) 397 (D) 3,524 645 (D) (D) 219 4,912
Food, kindred, and tobacco products........ 20,21 0 0 0 0 0 (D) 0 (D) 0 0
Textiles and apparel..........cccocoververcrinnns 22,23 0 0 0 0 0 0 0 0 0 0
Lumber, wood products, and furniture....... 24,25 0 0 0 0 0 0 0 (D) 0 0
Paper and allied products............c.cceuunee. 26 0 0 0 0 (D) 0 0 0 0 0
Chemicals and allied products 28 0 0 5 0 (D) (D) 0 (D) 0 0
Industrial chemicals................. 281-82,286 0 0 0 0 0 (D) 0 0 0 0
Drugs and medicines 283 0 0 0 0 (D) 0 0 (D) 0 0
Other chemicals..........ccccveeeveveveernnnns 284-85,287-89 0 0 5 0 0 0 0 0 0 0
Petroleum refining and extraction.............. 13,29 0 0 0 0 0 0 0 0 0 0
Rubber products..........cccceevierereverrennen, 30 0 0 0 0 0 (D) 0 0 0 0
Stone, clay, and glass products................. 32 0 0 (D) 0 0 0 0 0 0 (D)
Primary metals.........ccooovevieicnicciinnd 33 0 (D) (D) 0 0 (D) (D) (D) 0 (D)
Ferrous metals and products................ 331-32, 0 (D) (D) 0 0 (D) 0 (D) 0 0
3398-99
Nonferrous metals and products........... 333-36 0 (D) (D) 0 0 0 (D) 0 0 (D)
Fabricated metal products...........cccccovueucee 34 0 (D) (D) 13 (D) 24 0 0 0 (D)
Machinery.........coereeinineneenereseseeeiens 35 381 309 379 111 3,176 466 (D) (D) (D) (D)
Office, computing, and accounting
machines e 357 0 0 0 0 (D) (D) 0 0 0 (D)
Other machinery, except electrical....... 351-56,358-59 381 309 379 111 (D) (D) (D) (D) (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field: 1997

Page 6 of 12
Machinery Electrical equipment
Radio and
Construction|  Metal- Office Other Electric television
Farm mining, and [  working computing | machinery [transmission receiving
Industry SIC code Engines machinery | materials | machinery and except and Electrical | sets except
and and handling and accounting | electrical | distribution | industrial | communi- [Communications
turbines equipment | machinery | equipment [ machines 355-56 equipment | apparatus | cationtypes| equipment
351 352 353 354 357 358-59 361 362 365 366
[Dollars in millions]

Distribution by industry:

Electrical equipment..........cocoveveereirveninnns 36 (D) 0 0 0 (D) (D) 180 (D) (D) 3,894
Radio and TV receiving equipment......] 365 0 0 0 0 0 0 0 (D) (D) 0
Communication equipment................. 366 0 0 0 0 0 0 (D) 0 (D) 3,749
Electronic components.............ccccene.. 367 (D) 0 0 0 (D) 0 (D) (D) (D) 104
Other electrical equipment 361-64,369 (D) 0 0 0 0 (D) 156 110 0 41

Transportation equipment.............cccoevveeee, 37 (D) 0 0 (D) (D) 11 (D) (D) 0 (D)
Motor vehicles and motor vehicles

equipment. 371 (D) 0 0 0 0 (D) 0 0 0 0
Other transportation equipment............ 373-75,379 0 0 0 0 0 0 0 0 0 0
Aircraft and missiles...........ccocereriiennen) 372,376 (D) 0 0 (D) (D) (D) (D) (D) 0 (D)

Professional and scientific instruments..... 38 0 0 0 0 0 84 (D) 44 (D) 93

Scientific and mechanical

measuring instruments ... 381-82 0 0 0 0 0 (D) 4 (D) (D) 93
Optical, surgical, photographic,

and other instruments.............c........ 384-87 0 0 0 0 0 (D) (D) (D) 0 0

Other manufacturing industries "............... 27,31,39 0 0 0 (D) (D) (D) 0 (D) 0 (D)

Nonmanufacturing..........ccceeeererereeeneenens 7 (D) 23 (D) 1,311 7 (D) (D) 0 657

Transportation and utilities....................... 40-42,44-49 (D) 0 (D) (D) (D) (D) (D) (D) 0 324
CommuniCations..........oueeereereereeeerennn. 48 0 0 0 0 0 0 0 0 0 324

Telephone communications............. 481 0 0 0 0 0 0 0 0 0 (D)
Other communications.................... 482-484,489 0 0 0 0 0 0 0 0 0 (D)
Electric, gas, and sanitary services...... 49 (D) 0 (D) (D) (D) (D) (D) (D) 0 0
Other transportation and utilities........... 40-42,44-47 0 0 0 0 0 0 0 0 0 0

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field

Page 7 of 12
Machinery Electrical equipment
Radio and
Construction|  Metal- Office Other Electric television
Farm mining, and [  working computing | machinery [transmission receiving
Industry SIC code Engines machinery | materials | machinery and except and Electrical | sets except
and and handling and accounting | electrical | distribution | industrial | communi- [Communications
turbines equipment | machinery | equipment [ machines 355-56 equipment | apparatus | cationtypes| equipment
351 352 353 354 357 358-59 361 362 365 366
[Dollars in millions]
Distribution by industry:
Trade. .o 50-59 (D) (D) 0 0 (D) 0 0 0 0 (D)
Finance, insurance, and real estate.........., 60-65,67 0 0 0 0 0 0 0 0 0 (D)
SEIVICES. ... eucereereieieiseeer e 701,72,73,75- 7 (D) (D) 2 132 (D) (D) 0 0 100
81,83,84,87,89
BUSINESS SEIVICES.......cvvivereiiieericiiiaes 73 0 0 0 (D) (D) 0 (D) 0 0 38
Computer and data processing
SEIVICES e 737 0 0 0 (D) (D) 0 0 0 0 (D)
Other business Services................. 731-736,738 0 0 0 (D) (D) 0 (D) 0 0 (D)
Health services.........ccoocoveeunerieincenenne 80 0 0 0 0 0 0 0 0 0 0
Offices and clinics of medical
doctors, hospitals, medical
and dental labs.........cc.ccooenrennen. 801,806,807 0 0 0 0 0 0 0 0 0 0
Other health services 802-805, 0 0 0 0 0 0 0 0 0 0
808-809
Engineering and management
SEIVICES s 87 7 (D) (D) (D) 50 (D) (D) 0 0 62
Engineering, architectural, and
SUIVEYING  cooererveercereeeeennens 871 (D) (D) (D) (D) (D) (D) (D) 0 0 30
Research, development, and
teStiNg...vvvvs e, 873 (D) 0 0 0 (D) (D) 0 0 0 32
Other engineering and
management Services................| 872,874 0 0 0 0 (D) (D) 0 0 0 0
Other SErVICES.......ovrvurerrereirirereneeneened 701,72,75-79, 0 0 0 0 (D) (D) 0 0 0 0
81,83,84,89

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field: 1997

Page 8 of 12
Machinery Electrical equipment
Radio and
Construction|  Metal- Office Other Electric television
Farm mining, and [  working computing | machinery [transmission receiving
Industry SIC code Engines machinery | materials | machinery and except and Electrical | sets except
and and handling and accounting | electrical | distribution | industrial | communi- [Communications
turbines equipment | machinery | equipment [ machines 355-56 equipment | apparatus | cationtypes| equipment
351 352 353 354 357 358-59 361 362 365 366
[Dollars in millions]
Distribution by industry:
Other nonmanufacturing industries *......... 07-12,14,15, 0 0 20 0 0 0 0 0 0 0
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl s 1,538 320 420 128 4,835 651 223 253 219 5,569
Fewer than 500...........coconenreenencneeneenns 5 (D) (D) 17 99 38 (D) (D) 10 243
500 £0 999......c.oeeerrereee e (D) (D) 25 21 36 157 (D) (D) (D) (D)
1,000 10 4,999.......covierrrereeeeeiein 14 69 70 61 442 298 47 (D) (D) 669
5,000 10 9,999.......criirreeene 64 (D) 39 (D) 893 (D) (D) 7 (D) 752
10,000 to 24,999 (D) (D) (D) (D) (D) 124 129 29 (D) (D)
25,000 OF MOT€.....ooveerrrercereereereeeerenenees 1,368 (D) (D) 0 (D) (D) (D) 116 (D) 3,639

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field: 1997

Page 9 of 12
Professional
Electrical equipment Transportation equipment and scientific instruments
Other Optical,
Electronic electrical Motor Guided Scientific and surgical
components equipment vehicles Other Aircraft missiles mechanical | photographic
Industry SIC code and and supplies and transportation and and measuring and other
accessories 363-64, equipment equipment parts spacecraft instruments instruments
367 368-69 37 379 372 376 381-82 383-87
[Dollars in millions]
Al INAUSEHIES. ... 7,763 798 7,901 135 1,551 708 1,491 935
Distribution by industry:
ManUfaCtURNG..........overerereereieee e 7,527 778 7,509 (D) 1,536 (D) 1,451 864
Food, kindred, and tobacco products.................. 20,21 0 0 0 0 0 0 0 0
Textiles and apparel.........cccoooererinencnisnencens 22,23 0 (D) (D) 0 0 0 0 0
Lumber, wood products, and furniture................. 24,25 (D) 0 (D) 0 (D) 0 (D) 0
Paper and allied products............cccoereeineeriennnne 26 0 0 0 0 0 0 (D) (D)
Chemicals and allied products..............cccceureeeencs] 28 117 (D) (D) 0 0 0 (D) (D)
Industrial chemicals...........cccovvvinrrrnrerieneinnes 281-82,286 (D) (D) (D) 0 0 0 0 (D)
Drugs and mediCines.........cccoueereureeernrincennnnes 283 0 (D) 0 0 0 0 (D) 315
Other chemiCals..........cocvrreerrirreeirieiennineenend 284-85,287-89 (D) 0 0 0 0 0 (D) 0
Petroleum refining and extraction........................ 13,29 0 0 0 0 0 0 0 0
Rubber products...........cccoevreeneereinrerninienreneeneens 30 (D) (D) 13 (D) (D) 0 (D) 0
Stone, clay, and glass products............cccccreeeencs] 32 (D) 0 40 (D) (D) 0 (D) 0
Primary metals..........cccoureurrinnn. 33 (D) (D) 19 (D) (D) 0 0 0
Ferrous metals and products...... .| 331-32,3398-99 (D) (D) (D) 0 (D) 0 0 0
Nonferrous metals and products....................] 333-36 (D) 0 (D) 0 0 0 0 0
Fabricated metal products...........cccocooverreuricennen. 34 (D) (D) 5 (D) (D) (D) (D) 0
MaChINEIY......coreeieieiee e 35 1,262 250 149 (D) (D) 0 (D) (D)
Office, computing, and accounting
machines 357 1,221 (D) 0 0 0 0 0 0
Other machinery, except electrical................. 351-56,358-59 40 (D) 149 (D) (D) 0 (D) (D)

See explanatory information and SOURCE at end of table.
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Page 10 of 12
Professional
Electrical equipment Transportation equipment and scientific instruments
Other Optical,
Electronic electrical Motor Guided Scientific and surgical
components equipment vehicles Other Aircraft missiles mechanical | photographic
Industry SIC code and and supplies and transportation and and measuring and other
accessories 363-64, equipment equipment parts spacecraft instruments instruments
367 368-69 37 379 372 376 381-82 383-87
[Dollars in millions]

Distribution by industry:

Electrical equipment..........cccovveveveecieeicirenan, 36 3,228 336 25 10 (D) (D) 37 24
Radio and TV receiving equipment................ 365 (D) 0 0 0 0 0 (D) 0
Communication equipment............ccoevrvvennen. 366 (D) (D) 0 (D) 0 0 (D) 0
Electronic components............ccccevvvererrnnen. 367 2,625 (D) (D) 0 0 0 (D) (D)
Other electrical equipment.........cccccovverrevnnen 361-64,369 198 265 (D) (D) (D) (D) (D) (D)

Transportation equipment...........cccocceverevrierennns 37 (D) 0 (D) 27 (D) (D) (D) 0
Motor vehicles and motor vehicles

equipment 371 (D) 0 (D) 0 0 (D) 0 0
Other transportation equipment.................... 373-75,379 0 0 (D) (D) 0 0 0 0
Aircraft and missiles...........cccccouerviiieriinennnnn. 372,376 (D) 0 (D) (D) (D) 123 (D) 0

Professional and scientific instruments............... 38 2,370 126 (D) (D) (D) (D) 1,270 517

Scientific and mechanical measuring

instruments 381-82 (D) 113 (D) (D) 14 (D) (D) (D)
Optical, surgical, photographic, and

other instruments.........ccccvevvecriciennnne, 384-87 (D) 13 0 0 (D) 0 (D) (D)

Other manufacturing industries ".............cc...cc..... 27,31,39 11 (S) 9 0 0 0 0 0 0

Nonmanufacturing.........ccccevevreerervesiereeiseeenns 236 21 393 (D) 15 89 39 72

Transportation and utilities...........c..cccoeeeerirennee. 40-42,44-49 (D) (D) (D) (D) (D) 0 (D) (D)
CommuUNICAtIoNS.........cviverereeeieeeeeeiesiee 48 0 0 0 0 0 0 0 0

Telephone communications............c.ccc... 481 0 0 0 0 0 0 0 0
Other communications...........cc.ccceuevreennen 482-484,489 0 0 0 0 0 0 0 0
Electric, gas, and sanitary services................ 49 (D) (D) 0 (D) (D) 0 (D) (D)
Other transportation and utilities..................... 40-42,44-47 0 0 (D) (D) (D) 0 0 0

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field: 1997
Page 11 of 12

Professional
Electrical equipment Transportation equipment and scientific instruments
Other Optical,
Electronic electrical Motor Guided Scientific and surgical
components equipment vehicles Other Aircraft missiles mechanical | photographic
Industry SIC code and and supplies and transportation and and measuring and other
accessories 363-64, equipment equipment parts spacecraft instruments instruments
367 368-69 37 379 372 376 381-82 383-87
[Dollars in millions]
Distribution by industry:
TrAdE....couveee s 50-59 (D) 0 0 (D) (D) 0 (D) (D)
Finance, insurance, and real estate.................... 60-65,67 0 0 0 0 0 0 0 0
SEIVICES. ... s 701,72,73,75-81, 127 (D) 391 (D) (D) 89 29 59
83,84,87,89
BUSINESS SEIVICES.....covvvrivirrcieriire e 73 (D) (D) 0 0 (D) 0 (D) (D)
Computer and data processing
SEMVICES e 737 36 (D) 0 0 (D) 0 (D) (D)
Other business SErviCes............cevevrivrvnnnn. 731-736 738 (D) (D) 0 0 0 0 (D) (D)
Health SErVICES........coovereereeercrieiceeie e 80 0 0 0 0 0 0 (D) (D)
Offices and clinics of medical
doctors, hospitals,
medical and dental labs...............cc....... 801,806,807 0 0 0 0 0 0 (D) (D)
Other health services 802-805, 0 0 0 0 0 0 0 0
808-809
Engineering and management services......... 87 70 (D) 391 (D) 14 (D) 28 35
Engineering, architectural, and
SUVEYING e 871 (D) (D) 21 (D) (D) (D) (D) (D)
Research, development, and testing......... 873 (D) (D) 370 (D) (D) (D) (D) (D)
Other engineering and management
SEIVICES s 872,874 0 0 0 (D) 0 0 0 0
Other SEIVICES. ....c.uvvivereiieieieeieee e 701,72,75-79,81, (D) (D) 0 0 (D) 0 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-35. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry, size of company, and detailed product field: 1997

Page 12 of 12
Professional
Electrical equipment Transportation equipment and scientific instruments
Other Optical,
Electronic electrical Motor Guided Scientific and surgical
components equipment vehicles Other Aircraft missiles mechanical | photographic
Industry SIC code and and supplies and transportation and and measuring and other
accessories 363-64, equipment equipment parts spacecraft instruments instruments
367 368-69 37 379 372 376 381-82 383-87
[Dollars in millions]
Distribution by industry:
Other nonmanufacturing industries *................... 07-12,14,15, (D) 0 (D) 0 (D) 0 0 0
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl s 7,763 798 7,901 135 1,551 708 1,491 935
Fewer than 500 276 42 181 (D) (D) 21 98 130
500 to 999........ 264 48 254 36 (D) (D) 107 66
1,000 to 4,999 1,892 95 260 (D) 157 (D) 397 347
5,000 £0 9,999.......orirree e 1,215 55 (D) (D) 13 (D) (D) (D)
10,000 10 24,999........cceirrrernereee s 483 242 387 (D) (D) (D) (D) (D)
25,000 OF MOTE.....oucerrererrerrrerneeseieeseeseeseeeseenees 3,634 317 (D) 11 (D) (D) (D) (D)

" Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to

industry classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other
manufacturing industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics

for "Other manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

NOTE:  Imputation of R&D expenditures by product field was eliminated beginning in 1985. This table, therefore, contains only data reported by survey respondents who received

Form RD-1L. See Table A-34 for coverage ratios showing the percentage of each industry's applied research and development funds that respondents distributed by product field.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-36. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry and size of company: 1987-97 and projected 1998

Industry and size of company SIC code 1987 1988 1992 1994 1996 " 1997
[Dollars
Al INAUSIES. ..o 3,576 3,706 3,225 2,549 2,184 1,640
Distribution by industry:
Manufacturing..........ccevreenrenreneereireeeireees 3,143 3,155 2,631 1,740 1,763 1,269
Food, kindred, and tobacco products.......... 20,21 (S) (3) (D) 0 (D) (D) 0 (D) 0
Textiles and apparel.........ccccovvveverereiiennen. 22,23 (D) (D) 0 0 0 0 0 0 0
Lumber, wood products, and furniture......... 24,25 (D) (D) (D) (D) (D) (D) (D) 0 0
Paper and allied products...........c.ccceuevnnne. 26 1 1 1 (D) (D) (D) (D) (D) (D)
Chemicals and allied products...................., 28 (S) (S) 72 (D) (D) (D) (D) (D) (D)
Industrial chemicals............cocccrerrirnnee. 281-82,286 (D) (D) 66 (D) (D) (D) (D) (D) (D)
Drugs and medicines 283 (D) (D) (D) 0 0 0 0 0 0
Other chemicals..........cocovurererneereireiennnnd 284-85,287-89 2 4 (D) 0 (D) 2 2 6 7
Petroleum refining and extraction................ 13,29 914 1,056 1,150 (D) (D) (D) 387 413
Rubber products..........cccoeeeerenrennenneeineen. 30 (D) (D) (D) (D) (D) (D) (D) (D)
Stone, clay, and glass products..................] 32 1 (D) (D) (D) (D) (D) (D) (D)
Primary metals..........cooovnrenrirenninieinninnennd 33 18 21 3 68 (D) (D) (D) (D)
Ferrous metals and products.................. 331-32,3398-99 (D) (D) (D) (D) (D) (D) (D) (D) (D)
Nonferrous metals and products............ 333-36 (D) (D) (D) (D) (D) (D) (D) (D) (D)
Fabricated metal products...........ccccovuenee. 34 (D) (D) 2 (D) 1 (D) (D) (D) (D)
MaChinery........cveneeneereireeeeeneeneieeeene 35 (D) 244 (S) 154 (D) (D) (D) (D) (D)
Office, computing, and accounting
machines e, 357 (D) (D) (D) (D) 0 0 0 0 0
Other machinery, except electrical......... 351-56,358-59 (D) (D) (D) (D) (D) (D) (D) (D) (D)
Electrical equipment...........cccovvreereerreninnen. 36 578 680 (D) (D) (D) (D) (D) (D) (D)
Radio and TV receiving equipment........ 365 0 0 0 0 0 0 0 0 0
Communication equipment..................... 366 (D) (D) (D) (D) D) 12 (D) (D) (D) (D)
Electronic components...........c.ccccoceenee. 367 (D) (D) (D) 8 14 (D) (D) (D) (D) 0
Other electrical equipment............ccc...... 361-64,369 (S) (D) (D) (D) (D) (D) (D) (D) (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-36. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry and size of company: 1987-97 and projected 1998

Page 2 of 4
Projected
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 * 1997 1998
[Dollars in millions]
Distribution by industry:
Transportation equipment...........cccecuvveennen 37 (S) (D) 847 863 (S) (D) (D) (D) (D) (D) (D) (D)
Motor vehicles and motor vehicles
equipment 371 (D) D) (D) D) (D) D) (D) O O (D) D) D)
Other transportation equipment.............. 373-75,379 (D) (D) (D) (D) 0 0 0 0 0 0 0 0
Aircraft and missiles..........ccococovirienennee 372,376 754 652 577 626 (D) 478 381 (D) (D) (D) (D) (D)
Professional and scientific instruments....... 38 17 16 12 11 (S) (S) (D) (D) (D) 0 1 1
Scientific and mechanical measuring
instruments 381-82 (D) (D) (D) (D) (D) (D) 0 (D) 0 0 1 1
Optical, surgical, photographic, and
other instruments............cocvevereerenen. 384-87 (D) (D) (D) (D) (D) (D) (D) (D) (D) 0 0 0
Other manufacturing industries >................. 27,31,39 0 0 (D) (D) (D) 0 0 0 (D) 0 0 0
Nonmanufacturing 2............cccc.oovevvvenerennenns 433 551 614 730 697 594 636 809 533 421 371 342
Transportation and utilities..............c.couuneen. 40-42,44-49 NA NA NA NA NA NA NA NA 106 100 76 66
CommuUNICAtioNS........ccovverereereereieerennens 48 NA NA NA NA NA NA NA NA 0 0 0 0
Telephone communications..............| 481 NA NA NA NA NA NA NA NA 0 0 0 0
Other communications...................... 482-484,489 NA NA NA NA NA NA NA NA 0 0 0 0
Electric, gas, and sanitary services........ 49 NA NA NA NA NA NA NA NA 106 (D) (D) (D)
Other transportation and utilities............, 40-42,44-47 NA NA NA NA NA NA NA NA 0 (D) (D) (D)
Trade. .o 50-59 NA NA NA NA NA NA NA NA (D) (D) 0 0
Finance, insurance, and real estate........... 60-65,67 NA NA NA NA NA NA NA NA 0 0 0 0
SEIVICES. ...eeieeieie et 701,72,73,75-81, NA NA NA NA NA NA NA NA | 218 (S) 94 169 112
83,84,87,89
BUSINESS SEIVICES......ovvevivrriviirerciiiae 73 NA NA NA NA NA NA NA NA 0 0 (D) (D)
Computer and data processing
SEIVICES v 737 NA NA NA NA NA NA NA NA 0 0 0 0
Other business SErvices.................... 731-736,738 NA NA NA NA NA NA NA NA 0 0 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-36. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry and size of company: 1987-97 and projected 1998

Page 3 of 4
Projected
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 * 1997 1998
[Dollars in millions]
Distribution by industry:
Health Services..........cooerevveeivineeneeneene 80 NA NA NA NA NA NA NA NA (D) (D) 0 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs................ 801,806,807 NA NA NA NA NA NA NA NA (D) (D) 0 0
Other health services..........ccocvvueenncd 802-805,808-809 NA NA NA NA NA NA NA NA 0 0 0 0
Engineering and management
SEIVICES s 87 NA NA NA NA NA NA NA NA (D) (D) (D) (D)
Engineering, architectural, and
SUIVEYING e, 871 NA NA NA NA NA NA NA NA 93 80 98 80
Research, development, and
testing o 873 NA NA NA NA NA NA NA NA (D) (D) (D) (D)
Other engineering and
management services.................. 872,874 NA NA NA NA NA NA NA NA 0 0 0 0
Other SEVICES.........ovwvrereererrrereieereernens 701,72,75-79,81, NA NA NA NA NA NA NA NA 0 0 0 0
83,84,89
Other nonmanufacturing industries >........... 07-12,14,15, NA NA NA NA NA NA NA NA (D) (D) (D) (D)
161-162,17

See explanatory information and SOURCE at end of table.
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Table A-36. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry and size of company: 1987-97 and projected 1998

Page 4 of 4
Projected
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 " 1997 1998
[Dollars in millions]
Distribution by size of company:
[Number of employees]

TOtal ..o NA NA NA NA NA NA NA 2,549 | 2,330 2,184 1,640 1,375
Fewer than 500..........cccoeveeieiiernieierennans NA NA NA NA NA NA NA 28 39 39 101 50
5000°999......coieieeceece e NA NA NA NA NA NA NA 86 22 24 11 9
1,000 10 4,999......c.coiiriieiieiee e NA NA NA NA NA NA NA 76 45 24 112 131
5,000109,999......c.oiiiiiiieceeeenn NA NA NA NA NA NA NA 48 48 47 10 7
10,000 t024,999.........cooevireieceeere e NA NA NA NA NA NA NA 782 749 640 437 472
25,000 OF MOF€......covvicrirereiereee e NA NA NA NA NA NA NA 1,529 | 1,427 1,410 971 706

" Total (company, Federal, and other) funds for industrial energy R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as collected in 1995.

2 Until 1995, data were not broken down below this level of detail for most nonmanufacturing industries.

3 Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing
industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other
manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

NA = Not available.

NOTES: As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for

1990 and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years (see the technical
notes in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy or pollution-abatement R&D

may not be represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-37. Company and other (except Federal) funds for industrial energy R&D performance, by selected industry

: 1987-97 and projected 1998

Projected
Industry SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 * 1997 1998
[Dollars in millions]

Total e 2,410 2,317 2,418 2,558 2,691 2,084 1,694 1,660 1,360 1,306 884 927
Chemicals and allied products....... 28 (D) 59 97 412 (D) (D) (D) (D) 35 35 46 44
Petroleum refining and

exXtraction ......coccverervenienenne 13,29 911 1,050 1,124 1,174 1,409 1,143 790 596 646 617 387 413
Machinery.......c.coeeeeeeneeneeneereeennn. 35 (D) 229 246 220 (S) 146 177 270 108 110 78 74
Electrical equipment..........cccc....... 36 (D) 123 92 90 101 159 114 174 (D) (D) (D) (D)
Aircraft and missiles............ccocunn. 372,376 (D) 211 160 199 (D) (D) (D) (D) (D) (D) (D) (D)
All other manufacturing

INAUSEHES. ... 564 450 451 173 (S) 41 24 73 30 33 27 29
Nonmanufacturing industries.......... 07-10,12-17, 170 195 248 290 274 281 403 449 398 (D) 269 281

40-42,44-49,
50-59,60-65,67,
701,73,75-76,
78-79,80-81,
83-84,87,89

KEY:

NOTES:

(S) = Indicates imputation of more than 50 percent.

(D) = Data have been withheld to avoid disclosing operations of individual companies.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the

' Total (company, Federal, and other) funds for industrial energy R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as collected in 1995.

nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990
and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years (see the technical
notes in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy or pollution-abatement R&D

may not be represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-38. Federal funds for industrial energy R&D performance, by selected industry: 1987-97 and projected 1998

Projected
Industry SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 * 1997 1998
[Dollars in millions]

Total o 1,166 1,389 1,371 1,446 1,924 1,141 1,053 888 970 878 756 448
Chemicals and allied products..... 28 (D) 13 14 5 (D) (D) (D) (D) (D) (D) (D) (D)
Petroleum refining and

extraction.........c..ccovverrerrivennes 13,29 3 6 4 3 6 7 8 (D) (D) (D) 0 0
Machinery.......c.cocreureeneeineneenes 35 (D) 15 14 34 (S) (D) (D) (D) (D) (D) (D) (D)
Electrical equipment..............c...... 36 (D) 557 555 537 (D) (D) (D) (D) (D) (D) (D) (D)
Aircraft and missiles............c..e..... 372,376 (D) 441 417 427 (D) (D) (D) (D) (D) (D) (D) (D)
All other manufacturing

INAUSEHES. ..o 5 1 0 2 1 2 2 1 1 0 0
Nonmanufacturing industries....... 07-10,12-17, 263 356 367 438 423 313 233 359 134 49 102 61

40-42,44-49,
50-59,60-65,67,
701,73, 75-76,
78-79,80-81,
83-84,87,89

KEY:

NOTES:

(S) = Indicates imputation of more than 50 percent.

(D) = Data have been withheld to avoid disclosing operations of individual companies.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the

! Total (company, Federal, and other) funds for industrial energy R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as collected in 1995.

nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for

1990 and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years (see the technical
notes in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy or pollution-abatement R&D
may not be represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-39. Total (company, Federal, and other) funds for industrial energy R&D performance, by primary energy source: 1987-97 and projected 1998

Projected
Primary energy source 1987 1988 1989 1990 1991 1992 1993 1994 1995 199 * 1997 1998
[Dollars in millions]

Total oo s 3,576 3,706 3,789 4,004 4,615 3,225 2,747 2,549 2,330 2,184 1,640 1,375

FOSSIl UEIS.....cvueereeeeeiee ] 1,548 1,583 1,652 1,879 2,128 1,498 1,082 966 811 838 752 737

i (S) NA (S) NA (S) NA 693 NA 608 627 328 289

191 NA (S) NA (S) NA 215 NA 124 104 150 158

11 NA 77 NA (S) NA (D) NA 0 0 (D) (D)

46 NA (S) NA (S) NA 97 NA 62 (D) 155 132

23 NA 17 NA (S) NA 23 NA (D) (D) 37 (D)

3 NA (S) NA (S) NA (D) NA 3 (D) 31 29

(S) NA (S) NA (S) NA (D) NA (D) (D) 87 (D)

51 NA (S) NA 58 NA (D) NA 17 (D) (D) (D)

NUCIEAN. ... e 926 1,098 919 973 1,139 849 818 (D) 255 160 86 91

Fission 859 NA 856 NA 1,134 NA (D) NA (D) (D) 58 (D)

Fusion (S) NA 63 NA 5 NA (D) NA (D) (D) 28 (D)
Total geothermal, solar, and

conservation and utilization.................... 421 492 612 (D) 866 608 442 469 380 353 149 147

Geothermal..........oeverenreneereieieineinnens 48 NA (D) NA (S) NA 90 NA (D) (D) (D) (D)

SOlAN e 95 NA (D) NA (S) NA 59 NA (D) (D) (D) (D)

Conservation and utilization................... 281 NA 391 NA (S) NA 293 NA 219 201 101 104

Allotherenergy e (S) 533 606 681 507 271 404 (D) 884 833 652 399

" Total (company, Federal, and other) funds for industrial energy R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as

collected in 1995.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

NA = Not available.

NOTES: Detailed data for 1987 were estimated on the basis of (a) data actually reported that year, (b) revised data for the year reported on the 1988 survey form, and (c) adjustments

to a new sample design in 1987.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms
in the nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with
statistics for 1990 and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years (see the
technical notes in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy or
pollution-abatement R&D may not be represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-40. Company and other (except Federal) funds for industrial energy R&D performance, by primary energy source: 1987-97 and projected 1998

Projected
Primary energy source 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
[Dollars in millions]
2,410 2,317 2,418 2,558 2,691 2,084 1,694 1,660 1,360 1,306 884 927
(D) 1,519 1,485 1,704 1,869 1,414 1,003 874 787 816 679 693
(S) NA (S) NA (S) NA (D) NA (D) 623 (D) 282
(S) NA (S) NA (S) NA 210 NA (D) (D) 146 (D)
(S) NA (S) NA (S) NA 0 NA 0 0 (D) (D)
29 NA (S) NA (S) NA 57 NA 43 73 123 100
(S) NA (D) NA (S) NA (D) NA (D) (D) (D) (D)
(D) NA (D) NA (D) NA 0 NA 3 (D) 17 7
D) NA (S) NA D) NA D) NA D) D) D) D)
S) NA S) NA S) NA D) NA D) D) D) D)
109 117 39 72 46 72 58 (D) (D) (D) 47 (D)
82 NA 27 NA 45 NA (D) NA 63 (D) (D) (D)
(S) NA 12 NA 1 NA (D) NA (D) (D) (D) (D)
Total geothermal, solar, and
conservation and utilization.................... (D) 314 416 278 478 474 307 300 245 226 (D) (D)
Geothermal...........cccoceveveeeeerecreeeiennes (D) NA (D) NA (S) NA (D) NA (D) (D) (D) (D)
SOl 41 NA (D) NA (S) NA (D) NA 14 (D) (D) (D)
Conservation and utilization................... (D) NA 384 NA (S) NA 203 NA (D) (D) (D) (D)
All other €Nergy.........c.vvevereereerreneereneennes (D) 367 478 504 298 124 325 (D) (D) (D) (D) (D)
' Total (company, Federal, and other) funds for industrial energy R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as

collected in 1995.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
NA = Not available.

NOTES: Detailed data for 1987 were estimated on the basis of (a) data actually reported that year, (b) revised data for the year reported on the 1988 survey form, and (c) adjustments
to a new sample design in 1987.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among
firms in the nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly
comparable with statistics for 1990 and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years
(see the technical notes in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy
or pollution-abatement R&D may not be represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-41. Federal funds for industrial energy R&D performance, by primary energy source: 1987-97 and projected 1998

Projected
Primary energy source 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
[Dollars in millions]

Total. 1,166 1,389 1,371 1,446 1,924 1,141 1,053 888 970 878 756 448

(D) 63 (D) (D) (S) 84 79 92 24 22 73 44

(S) NA (S) NA (S) NA (D) NA (D) 4 (D) 7

(D) NA (S) NA (S) NA 5 NA (D) (D) 4 (D)

(D) NA (S) NA (S) NA (D) NA 0 0 (D) 0

17 NA (S) NA (S) NA 40 NA 19 (D) 32 32

8 NA (D) NA (S) NA (D) NA (D) (D) (D) (D)

(D) NA (D) NA (D) NA (D) NA 0 0 14 22

(D) NA (S) NA (D) NA (S) NA (D) (D) (D) (D)

1 NA (S) NA (S) NA (D) NA (D) (D) (D) (D)

NUCIBAN. ... e 817 979 859 885 1,093 776 759 536 (D) (D) 39 (D)

FISSION. ..o 777 NA 809 NA 1,089 NA (D) NA (D) (D) (D) (D)

FUSION. ..o (S) NA 50 NA 4 NA (D) NA (D) (D) (D) (D)
Total geothermal, solar, and

conservation and utilization.................... (D) 178 (D) (D) (S) 135 136 169 135 127 (D) (D)

Geothermal.........ovveercenenerneeinenies (D) NA (D) NA 11 NA (D) NA (D) (D) 7 9

SOlAT s 37 NA (D) NA 38 NA (D) NA (D) (D) (D) (D)

Conservation and utilization................... (D) NA (D) NA (S) NA (S) NA (D) (D) (D) (D)

All other energy  .oooovveveereeeeeee (D) 165 (D) 174 (S) 146 79 91 (S) (D) (D) (D) (D)

" Total (company, Federal, and other) funds for industrial energy R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as
collected in 1995.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
NA = Not available.

NOTES: Detailed data for 1987 were estimated on the basis of (a) data actually reported, (b) revised reported data from the 1988 survey form, and (c) adjustments to a new sample design

in 1987.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among
firms in the nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable
with statistics for 1990 and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years
(see the technical notes in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform
energy or pollution-abatement R&D may not be represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-42. Number of companies performing industrial energy R&D and total number of R&D-performing companies, by industry and size of company: 1997

Page 1 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 | 25,000 or more
Industry SIC code all companies employees employees employees employees employees employees
Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy
Al INAUSHIES. ... 35,112 88| 31,995 2| 1127 6 1,302 18 322 7 199 23 167 12
Manufacturing..........cceeeveereereereerernneend 18,130 52| 15,898 7 886 4 938 12 197 3 138 16 73 10
Food, kindred, and tobacco products.... 20,21 696 1 426 0 112 0 115 0 17 0 15 1 11 0
Textiles and apparel..........ccocevevevienne. 22,23 278 0 181 0 44 0 41 0 3 0 7 0 2 0
Lumber, wood products, and
fumiture. 24,25 257 0 162 0 52 0 29 0 10 0 4 0 0 0
Paper and allied products.....................] 26 121 2 57 0 2 0 41 0 6 1 9 0 6 1
Chemicals and allied products.............. 28 602 11 424 0 32 4 95 2 27 1 17 3 6 1
Industrial chemicals...............cc.c..... 281-82,286 161 4 91 0 8 0 42 0 11 0 7 3 2 1
Drugs and medicines............coceeene. 283 199 0 159 0 3 0 22 0 7 0 5 0 3 0
Other chemicals..........cccoovvrnreneenees 284-85,287-89 242 7 174 0 21 4 32 2 9 1 5 0 1 0
Petroleum refining and extraction.......... 13,29 26 8 2 0 3 0 11 1 0 0 7 5 3 2
Rubber products..........cccocveeneereinieninns 30 639 2 459 0 93 0 73 2 7 0 5 0 2 0
Stone, clay, and glass products............ 32 98 1 65 0 10 0 13 0 5 0 5 1 0 0
Primary metals..........ccoevevieririeicnnns 33 250 4 126 0 63 0 31 1 17 1 10 1 3 1
Ferrous metals and products............ 331-32,3398-99 54 3 11 0 4 0 17 0 14 1 8 1 1 1
Nonferrous metals and products...... 333-36 196 1 116 0 59 0 14 1 3 0 2 0 2 0
Fabricated metal products..................... 34 903 3 731 3 74 0 74 0 10 0 11 0 2 0
Machinery.........coeeevrierenrnrensireireireins 35| 1,536 101 1,233 1 108 0 144 5 28 0 18 3 5 1
Office, computing, and
accounting machines................... 357 119 0 77 0 10 0 16 0 8 0 6 0 2 0
Other machinery,
except electrical...........cooerrrennens 351-56,358-59 | 1,417 10| 1,156 1 98 0 128 5 20 0 12 3 3 1
Electrical equipment.........c.ccceveviveiennes 36| 1,547 41 1,217 1 140 0 136 1 33 0 11 1 11 1
Radio and TV receiving
EQUIPMENT......veeceeeereeereceeene 365 19 0 14 0 2 0 3 0 0 0 0 0 0 0
Communication equipment............... 366 322 2 255 1 25 0 23 1 16 0 0 0 3 0
Electronic components..................... 367 748 0 625 0 60 0 46 0 10 0 5 0 2 0
Other electrical equipment............... 361-64,369 460 2 323 0 54 0 64 0 7 0 6 1 6 1

See explanatory information and SOURCE at end of table.
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Table A-42. Number of companies performing industrial energy R&D and total number of R&D-performing companies, by industry and size of company: 1997

Page 2 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 | 25,000 or more
Industry SIC code all companies employees employees employees employees employees employees
Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy
Transportation equipment............c.c..... 37 411 4 302 0 54 0 18 0 14 0 10 1 13 3
Motor vehicles and motor
vehicles equipment .................. 37 377 1 300 0 51 0 6 0 8 0 8 1 4 0
Other transportation equipment........ 373-75,379 10 0 0 0 2 0 4 0 1 0 1 0 2 0
Aircraft and missiles...........c.cocneene.. 372,376 24 3 2 0 1 0 8 0 5 0 1 0 7 3
Professional and scientific
instruments e 38 760 2 611 2 58 0 74 0 10 0 3 0 5 0
Scientific and mechanical
measuring instruments................ 381-82 515 2 440 2 37 0 29 0 4 0 2 0 3 0
Optical, surgical, photographic,
and other instruments................, 384-87 246 0 171 0 21 0 45 0 6 0 1 0 2 0
Other manufacturing industries ........... 27,31,39 | 10,005 0 9,901 0 40 0 44 0 10 0 6 0 4 0
Nonmanufacturing...........ccceveeererrevnnnns 16,982 36| 16,097 15 241 2 364 6 125 4 61 7 94 2
Transportation and utilities.................... 40-42,44-49 417 15 204 0 5 0 65 4 67 4 10 6 66 1
Communications..........ccceeeeerrirennnn. 48 90 0 24 0 2 0 4 0 51 0 0 0 9 0
Telephone communications........ 481 59 0 0 0 0 0 0 0 51 0 0 0 8 0
Other communications................ 482-484,489 31 0 24 0 2 0 4 0 0 0 0 0 1 0
Electric, gas, and sanitary
SEIVICES .vuvencerceeiereerereereesenseens 49 161 14 77 0 2 0 57 4 14 4 9 6 2 0
Other transportation and utilities...... 40-42,44-47 166 1 103 0 1 0 4 0 2 0 1 0 55 1
Trade. ..o 50-59 | 3,713 0| 3,567 0 14 0 73 0 20 0 30 0 10 0
Finance, insurance, and real estate...... 60-65,67 382 0 309 0 3 0 23 0 9 0 3 0 7 0
SEIVICES. ..o 701,72,73,75-81,| 4,891 18| 4,482 13 182 2 179 2 20 0 17 1 11 0
83,84,87,89
Business Services...........ocoevvevuevnnnnns 73| 2455 1 2,276 0 84 0 65 1 14 0 5 0 10 0
Computer and data
Processing Services................ 737 2273 0] 2144 0 63 0 51 0 10 0 3 0 3 0
Other business services.............. 731-736,738 181 1 133 0 22 0 14 1 4 0 2 0 7 0

See explanatory information and SOURCE at end of table.



eet

Table A-42. Number of companies performing industrial energy R&D and total number of R&D-performing companies, by industry and size of company: 1997

Page 3 of 3
Size of company
Total Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 | 25,000 or more
Industry SIC code all companies employees employees employees employees employees employees
Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy
Health services..........cooenirieniennnes 80 483 0 456 0 3 0 21 0 0 0 3 0 0 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs........., 801,806,807 427 0 404 0 3 0 17 0 0 0 3 0 0 0
Other health services...........ccccc...... 802-805,808-809 56 0 52 0 0 0 4 0 0 0 0 0 0 0
Engineering and management
SEIVICES v, 87| 1,569 171 1,495 13 42 2 23 1 3 0 5 1 1 0
Engineering, architectural, and
SUVEYINg e 871 697 8 661 5 14 1 18 1 1 0 3 1 0 0
Research, development, and
testing o 873 727 9 71 8 13 1 2 0 0 0 0 0 1 0
Other engineering and
management services............ 872, 874 145 0 123 0 15 0 3 0 2 0 2 0 0 0
Other SErviCes.........couvrereererrrererenenn. 701,72,75-79,81, 385 0 255 0 53 0 70 0 3 0 4 0 0 0
83,84,89
Other nonmanufacturing industries *..... 07-12,14,15,1 7,579 3| 7535 2 8 0 24 0 9 0 1 0 1 1
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

NOTES: Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years (see the technical notes
in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy or pollution-abatement R&D may not be
represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-43. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by industry and size of company: 1987-97 and projected 1998

VET

Industry and size of company SIC code 1989 1990 1991 1992 1993 1994 1996 1997
[Dollars in millions]
Al INAUSHTIES. ..o 1,372 1,044 1,326 638 845 931 627 462
Distribution by industry:
Manufacturing.........oeeeverererenrensereerere e 1,372 1,044 1,186 583 769 739 513 381
Food, kindred, and tobacco products.............., 20,21 3 2 4 2 (S) 4 (D) (D) (D)
Textiles and apParel..........ooovoveveverevereveresesesesn] 22,23 4 4 (S) (S) 0 (D) (D) (D) (D)
Lumber, wood products, and furniture.... 24,25 (D) (D) (D) 1 1 2 (D) (D) (D)
Paper and allied products............ccocvvvernnnee. 26 19 18 13 10 14 15 7 5 5
Chemicals and allied products............c.ccou.... 28 178 163 188 127 (D) 157 88 12 15
Industrial chemicals............cccoeovrerierirennee. 281-82,286 61 (D) (S) 87 135 134 80 10 (D)
Drugs and mediCings...........cccovverrenieriinnns 283 (D) (D) 16 16 (D) (D) (D) (D) (D)
Other chemiCals..........ccoveneeneeneererneeeinnen. 284-85,287-89 (D) 67 26 24 (D) (D) (D) (D) 3
Petroleum refining and extraction.................... 13,29 75 72 111 107 111 102 43 40 31
Rubber products...........ccveereeeneeneenineeniinieenas 30 1 1 1 1 (D) 2 (D) (D) 3
Stone, clay, and glass products...........c.ccc...... 32 (D) (D) (D) 39 44 47 (D) (D) D)
Primary metals..........cooovnrneneinrereenceinnes 33 10 8 (S) 4 3 (D) 11 12 2
Ferrous metals and products.............c........ 331-32,3398-99 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) D)
Nonferrous metals and products................. 333-36 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) D)
Fabricated metal products............cccccevevrirnnen. 34 (D) (D) 1 2 5 7 14 13 11 1 2
MaChINEIY......coeverceeiriereeree e 35 46 111 116 (S) 91 186 (D) 194 (D) D)
Office, computing, and accounting
machines 357 0 0 (D) 0 (D) (D) 0 0 0
Other machinery, except electrical.... 351-56,358-59 111 116 (D) 91 (D) (D) 194 (D) )
Electrical equipment..........ccoovvrvenrennenes 36 D) 9 11 (D) (D) (D) 33 ) (D) 16 17
Radio and TV receiving equipment.... 365 0 0 0 0 0 0 0 0 0 0 0
Communication equipment 366 (] D) 7 8 (D) (D) (D) (D) (D) (D) 0 0
Electronic components.......... 367 ( 0 (D) 2 1 (D) 3 3 (D) (D) (D) D)
Other electrical equipment..........cc.cccvvvnneee. 361-64,369 D) (D) 1 (D) (D) (D) (D) (D) (D) (D) D)

See explanatory information and SOURCE at end of table.
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Table A-43. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by industry and size of company: 1987-97 and projected 1998

Page 2 of 4
Projected
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 * 1997 1998
[Dollars in millions]
Distribution by industry:
Transportation equipment............cocorevveeienen. 37 (S) (S) (S) (S) (S) 145 174 110 109 78 134 100
Motor vehicles and motor vehicles
equipment 37 (D) (D) (D) (D) (D) (D) 74 80 (D) (D) 123 87
Other transportation equipment.................. 373-75,379 (D) (D) (D) (D) (D) 0 (D) (D) 0 0 (D) (D)
Aircraft and missiles...........covrrerrirrirerneen. 372,376 123 103 120 195 114 (D) (D) (D) (D) (D) (D) (D)
Professional and scientific instruments............ 38 (D) 3 (D) 4 10 6 8 (D) 13 8 (D) (D)
Scientific and mechanical measuring
instruments 381-82 (D) (D) (D) (D) (D) (D) (D) (D) (S)8 (D) 0 (D)
Optical, surgical, photographic, and
other instruments............cccoecveeveriiennnes 384-87 (D) (D) (D) (D) (D) (D) (D) $6 5 (D) (D) (D)
Other manufacturing industries 2.................... 27,31,39 (D) (D) 1 (1) (D) (D) (D) (D) 0 0 0 0
Nonmanufacturing 2...........ccooeeereeeennreernneeenne. 113 (S) (S) (S) 140 55 76 193 | (S)299 113 81 80
Transportation and utilities..........c.ccceeeererriencs 40-42,44-49 NA NA NA NA NA NA NA NA 91 63 52 53
CommuNICations.........coceveereerirircnirineins 48 NA NA NA NA NA NA NA NA 0 0 0 0
Telephone communications................... 481 NA NA NA NA NA NA NA NA 0 0 0 0
Other communications............c.ccceerennee. 482-484,489 NA NA NA NA NA NA NA NA 0 0 0 0
Electric, gas, and sanitary services............. 49 NA NA NA NA NA NA NA NA 91 (D) 52 53
Other transportation and utilities................. 40-42,44-47 NA NA NA NA NA NA NA NA 0 (D) 0 0
Tra0E. .o 50-59 NA NA NA NA NA NA NA NA (D) (D) (D) (D)
Finance, insurance, and real estate................. 60-65,67 NA NA NA NA NA NA NA NA 0 0 0 0
SEIVICES. ...vurererieieieee e 701,72,73,75-81, NA NA NA NA NA NA NA NA (D) 20 20 17
83,84,87,89
BUSINESS SEIVICES.......vveveeieeicirienieinienenas 73 NA NA NA NA NA NA NA NA 0 0 (D) (D)
Computer and data processing
SEIVICES e 737 NA NA NA NA NA NA NA NA 0 0 0 0
Other business Services.............ccovuenc] 731-736,738 NA NA NA NA NA NA NA NA 0 0 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-43. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by industry and size of company: 1987-97 and projected 1998

Page 3 of 4
Projected
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 * 1997 1998
[Dollars in millions]
Distribution by industry:
Health services..........coovvvrvvreineinircinns 80 NA NA NA NA NA NA NA NA (D) (D) 0 0
Offices and clinics of medical
doctors, hospitals,
medical and dental labs.................... 801,806,807 NA NA NA NA NA NA NA NA (D) (D) 0 0
Other health services...........ccocvvuvevenns 802-805,808-809 NA NA NA NA NA NA NA NA 0 0 0 0
Engineering and management services...... 87 NA NA NA NA NA NA NA NA (D) (D) 20 17
Engineering, architectural, and
SUNVEYING e 871 NA NA NA NA NA NA NA NA (3)] (D) 14 6
Research, development, and testing..... 873 NA NA NA NA NA NA NA NA (D) (D) 6 11
Other engineering and
management services 872,874 NA NA NA NA NA NA NA NA 0 0 0 0
Other SerVICeS. .......ocvirrrrerreineeerirerienens 701,72,75-79,81, NA NA NA NA NA NA NA NA 0 0 (D) (D)
83,84,89
Other nonmanufacturing industries 2............... 07-12,14,15, NA NA NA NA NA NA NA NA 1 (D) (D) (D)
161-162,17

See explanatory information and SOURCE at end of table.
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Table A-43. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by industry and size of company: 1987-97 and projected 1998

Page 4 of 4
Projected
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
[Dollars in millions]
Distribution by size of company:
[Number of employees]

TOtal .o NA NA NA NA NA NA NA 931 892 627 462 291
Fewer than 500..........cccccecveeererecinieiecreiennns NA NA NA NA NA NA NA 13 23 18 20 16
5000 999......coiieeeee s NA NA NA NA NA NA NA 2 12 12 9 12
1,000 10 4,999.......ccoieiiiiecceeeee e NA NA NA NA NA NA NA 74 64 47 68 80
5,00010 9,999......c.oiiiieieeeee e NA NA NA NA NA NA NA 60 75 66 42 45
10,000 to 24,999.. NA NA NA NA NA NA NA 307 374 212 159 93
25,000 OF MOF€......covvvcreirerereereee e NA NA NA NA NA NA NA 475 344 271 163 44

' Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as collected
in 1995.

2 Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries.” As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

3 Until 1995, data were not broken down below this level of detail for most nonmanufacturing industries.

* Less than $0.5 million.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
NA = Not available.

NOTES: As aresult of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years (see the technical notes in
Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy or pollution-abatement R&D may not be
represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-44. Company and other (except Federal) funds for industrial pollution-abatement R&D performance, by selected industry: 1987-97 and projected 1998

Projected
Industry SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 * 1997 1998
[Dollars in millions

Totalovs s e (S) (S) (S) 955 (S) 545 735 734 830 602 449 279
Chemicals and allied products.............cccovuunee 28 (D) (D) (D) 163 188 126 149 153 101 88 12 15
Petroleum refining and extraction.................... 13,29 51 60 (D) (D) 110 106 111 102 34 43 40 31
MaChINEIY.....uveeveereieieeeeeeerie o) 35 38 46 (D) 116 (S) 90 186 O)| 222 194 (D) (3)]
Electrical equipment...........ccooveeneerneneineinensd 36 (D) (D) (D) (D) (D) (9)] (D) 33 (D) (D) (D) (D)
Aircraft and missiles..........coveureereeneeneerneenennn. 372,376 62 (D) 70 (D) 51 (D) 28 (D) (D) (D) (D) (3)]
All other manufacturing industries.................... (D) (D) 737 406 (S) 84 (D) 192 184 141 169 121
Nonmanufacturing industries 2....... ..o 07-10,12-17, (D) (D) 58 (D) (D) 38 44 56 | 241 (S) 92 71 70

40-42,44-49,

50-59,60-65,67,

701,73,75-76,

78-79,80-81,

83-84,87,89

' Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as collected
in 1995.
2 Nonmanufacturing industries for 1990 and prior years included only the following SICs: 10 11, 14 17,40 42,44 51,53 54, 56, 60, 62 63, 72 73, 78, 806, 807, and 87.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

NOTES: As aresult of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for
1990 and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years (see the technical notes in
Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy or pollution-abatement R&D may not be

represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-45. Federal funds for industrial pollution-abatement R&D performance, by selected industry: 1987-97 and projected 1998

Projected
Industry SIC code 1987 1988 1993 1994 1996 1998

Tl 186 191 (S) 110 198 25 12
Chemicals and allied products............. 28 (D) (D) (D) 0 (D) (D) 0 0 0
Petroleum refining and extraction........ 13,29 0 0 (D) D) 0 0 0 0 0
MaChINEIY......cvveeereereirereeeeeeene 35 0 0 (D) 0 0 (D) 0 0 0
Electrical equipment..........cccccccvevnnee. 36 (D) (D) (D) (D) (D) (D) (D) (D) (D)
Aircraft and missiles..........cccocovrerirnnne 372,376 61 (D) 50 (D) (D) (D) (D) (D) (D)
All other manufacturing industries (D) 0 0 (D) 0 54 1 0 0
Nonmanufacturing industries 2............ 07-10,12-17, (D) (D) (D) (D) (S) (D) 21 1 10

40-42,44-49,

50-59,60-65,67,

701,73,75-76,

78-79,80-81,

83-84,87,89

6ET

! Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996 data as

collected in 1995.

2 Nonmanufacturing industries for 1990 and prior years included the following SICs only: 10 11,14 17,40 42, 44 51, 53-54, 56, 60, 62 63, 72 73, 78,806 07, and 87.

KEY:

NOTES:

(D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the

nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for
1990 and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years (see the
technical notes in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform energy or pollution-

abatement R&D may not be represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-46. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by type of pollution: 1987-97 and projected 1998

Projected

Type of pollution 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 * 1997 1998

[Dollars in millions]

Tl e (S) (S) (S) 1,044 (S) 638 845 931 (D) 627 462 291
A (S) NA (S) NA (S) NA 489 NA (D) (D) (D) (D)
Automotive emission............c.ccevevennenn. (S) NA (S) NA (S) NA 127 NA 122 94 (D) (D)
Electric power plant emissions............... 16 NA 36 NA (S) NA (D) NA (D) (D) (D) (D)
AlTOtNET ..o (S) NA (S) NA (S) NA (D) NA (D) (D) (D) (D)
(S) NA (S) NA (S) NA 87 NA 68 53 (D) (D)
206 NA (S) NA (S) NA 124 NA 59 42 32 (D)
90 NA 85 NA (S) NA 145 NA (D) (D) (D) (D)

" Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance were not collected in 1996. As a result, the published 1996 data are the projected 1996
data as collected in 1995.

KEY:

NOTES:

(D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
NA = Not available.

Detailed data for 1987 were estimated on the basis of (a) data actually reported, (b) revised reported data, (c) revised data for 1987 reported on the 1988 survey forms,
and (d) adjustments to a new sample design in 1987.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among
firms in the nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly
comparable with statistics for 1990 and earlier years. See the technical notes for more information.

Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies for odd-numbered survey years
(see the technical notes in Section B of this report for an explanation of the various survey questionnaires). Consequently, the universe of companies that perform
energy or pollution-abatement R&D may not be represented by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-47. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance,

by type of pollution and source of funds: 1996-97 and projected 1998

1996 1997 Projected 1998

Type of pollution Total | Federal | Company| Total [ Federal | Company| Total [ Federal | Company
[Dollars in millions]

TOtal e 627 25 602 462 13 449 291 12 279
Al D) D) 428 D) D) 305 D) D) 176
Automotive emission................ 94 0 94 (D) (D) 116 (D) (D) 114
Electric power plant emissions..... (D) (D) 69 (D) (D) 20 (D) (D) 10
OG-+ (D) (D) 265 (D) (D) 166 (D) (D) 53
WAL oo 53 0 52 D) D) 35 D) D) 21
SOl WaStE .o 42 5 37 3 4 29 D) D) 16
OtGT.eeeo D) D) 85 D) D) 79 D) D) 64

! Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance were not collected in 1996. A
published 1996 data are the projected 1996 data as collected in 1995.

w

a result, the

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

NOTES: Energy and pollution-abatement R&D data are collected only on Form RD-1L, which is sent to larger R&D-performing companies
for odd-numbered survey years (see the technical notes in Section B of this report for an explanation of the various survey
questionnaires). Consequently, the universe of companies that perform energy or pollution-abatement R&D may not be represented
by the statistics in this table.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-48. Total (company, Federal, and other) funds for industrial R&D performance in selected years by state: 1977-97

Page 1 of 3
1977 | 1979 1981 1983 1985 1987 1989 1991 1993 1995 | 1997
Area [Dollars in millions]
United States 29,825 38,226 51,810 65,268 84,239 92,155 102,055 116,952 | 117,400 132,103 157,539
Northeast.........ccocvereneniecseeeee, 8,687 10,296 14,270 18,957 24,837 24,549 27,998 35,170 | 30,198 35,030 40,616
New England..........ccooevierneniericinirenne, 2,400 3,003 3,855 4,680 7,456 7,965 8,828 (S) 8,940 12,848 13,000
MaiNE.......ovvevrcrrieeieeresee s 24 40 (T) (T) (D) 39 33 (S) (D) 286 83
New Hampshire........cccoveviererrnenennnn, (T) (T) (T) (T) (D) 90 (D) (D) 247 472 652
VEIMONL.......cvieeiceeieeisse s (T) (T) (T) (T) (D) 236 (D) (D) (D) 248 246
MassacChUSELLS..........cccvrvererriveiciriennn 1,349 1,690 1,907 2,466 4,495 5,255 5,851 (S) 5,960 7,416 8,300
Rhode Island..........ccccocvieriniericniiennn) 24 49 87 171 213 224 140 174 154 520 704 (S)
CONNECHCUL.....cocvreecireiceceeand 876 985 1,514 1,682 2,129 2,121 2,421 1,756 2,228 3,906 3,014
Middle Atlantic...........ccccoeuveeeericreieiecreine, 6,287 7,293 10,415 14,277 17,381 16,583 19,170 25,553 | 21,258 22,182 27,616
NEW YOrK....oocveveeeiereeee et 2,542 2,959 4,057 5,951 7,561 6,276 8,107 9,457 8,597 8,651 9,939 (S)
NEW JEISEY ... 1,900 2,191 3,355 4,364 5,975 5,876 6,410 8,933 8,009 8,200 11,069
Pennsylvania..........cc.coerrenrereiniennnnenns 1,845 2,143 3,003 3,963 3,844 4,430 4,653 (S) 4,652 5,331 6,609 (S)
North Central........ccocveerevcniecsieicinns 7,777 10,013 12,692 15,245 19,390 23,180 24,725 28,933 | 36,840 33,004 35,498
East North Central ..o 6,270 8,065 9,742 11,967 15,254 17,635 19,395 24,017 | 31,800 26,592 29,249
ORIt 1,323 1,635 1,781 2,282 3,067 3,415 3,964 5,406 4,494 4,001 5,608
Indiana........ccocveereiereeeee e 541 723 1,054 (M (D) 1,860 1,823 2,274 2,141 2,721 (S)| 2,677
HlINOIS.....vevcvieercieereee e 1,360 1,673 2,077 2,291 (D) 4,099 4,068 5,750 5,023 5776 (S)| 6,248
Michigan.........c.coveeereerrinieirrrnreneieeeeen. 2,750 3,614 4,272 5,716 6,436 7,095 8,506 9,283 | 18,845 12,388 13,009
WISCONSIN.......covvcieirercieie e 296 420 558 (M 728 1,165 1,035 1,304 1,296 1,706 1,707
West North Central ..o 1,507 1,948 2,950 3,278 4,136 5,545 5,331 4,916 5,041 6,412 (S)| 6,249 (S)
MiIiNNESOta........corveririeirieicieesine 602 802 1,180 1,814 (D) 2,145 2,075 2,070 2,341 2,636 (S)| 3,116
[OWA..ooviiee s 173 150 393 287 (D) 328 365 527 505 998 578
MISSOUII.....vvvevrreerrciereresie s 630 746 1,137 (T) (D) 1,823 2,391 (S) 1,339 (S)| 2,028 (S) 1,290 (S)
North Dakota..........ccoouerveriercriiereiinnnd (T) (T) (T) (T) 10 57 (S) (S) (D) 12 33
South Dakota.........ccceevevveeierieisieennns (T) (T) (T) (T) (S) 4 4 6 (D) 19 26
Nebraska..........ccocvverrerrierierniereissiennns 14 15 28 26 (D) 59 64 67 93 150 71
KanSas.......c.coueuivererereieeisse s 84 216 211 293 (D) 1,128 406 (S) 280 (S) 569 1,136 (S)

See explanatory information and SOURCE at end of table.
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Table A-48. Total (company, Federal, and other) funds for industrial R&D performance in selected years by state: 1977-97

Page 2 of 3
1977 [ 1979 1981 1983 1985 | 1987 [ 1989 1991 1993 | 1995 | 1997
Area [Dollars in millions]
LT 3,691 4,496 6,987 9,292 12,948 15,938 15,389 17,696 | 16,219 21,833 24,260
South AHANGC....vvveveeeeeeeeeeeeeeeeeeeeeeee 2,012 2,592 4,012 5,000 7,338 8,811 8,136 (S)| 9,394 12,885 14,167
DEIAWATE. ..o ) ) ) ) (D) (D) (D) (D) 913 (8)| 1,077 (S)| 1,009 (S)
Maryland.........oooovcevveveveeeeeeeeeeeeeeeeeeeeeeee 382 424 (M) (M) 1,548 1,292 1,093 1,376 | 1,296 1,075 1,425
District of Columbia...........oooovvvvvvvereeenen ] 8 33 ) (M) (D) (D) (D) 46 515 (S) 672 (S) (D)
VIEGINIRL e eesesesesesess 318 464 539 941 862 1,284 1,131 1275 | 1,046 1,577 1,767
WESE VTGN ..vvveveveeeeeeeeeeeeeeeeeeeevenenenenee (M) ) (M) (M) (D) 83 (D) (D) 100 (S) 243 (D)
NOTth Caroling..........ooooeeeeeseeeseeesesesssesesd 268 327 546 786 (D) 1,666 1,311 1470 | 1,886 2,226 3,590
SouUth Caroling.............evveeeeeeeeeeeereeeeeneeen % 82 ) ) (D) 500 388 479 461 739 783 (9)
(TN (e - 99 147 220 348 (D) 958 722 993 792 1,175 1,273
SISTLLs - O 462 620 1,449 (M) 1,973 2,041 2,352 (S)| 2,386 4,101 3,442
East South Central 467 402 624 1,007 1,302 2,425 1,647 1,662 | 1,678 2,207 2,110
Kentucky............... 100 209 170 191 D) 238 227 176 282 452 359
Tennessee 306 M M M D) 621 934 843 788 1,003 1,089
Alabama....... 48 62 100 187 S) 1,523 430 596 557 (S) 686 589 (S)
Mississippi 13 M M M 62 42 56 S) 51 66 73
West SOUth CENral.............vevereeereeerereeerenens 1,212 1,502 2,351 3,285 4,307 4,702 5,605 6,205 | 5,146 6,741 7,983
ATKANSAS..ooereeee e 10 11 52 ) (D) 129 51 (S) 179 181 118
LOUISIANG. .vvvveeveeeveeeeeveeereeeeeeeeeeeeeeeenennene 106 83 158 257 (D) 128 169 (S) 106 61 172
(01 (1101111 142 174 339 407 (D) 367 333 448 299 288 428
TOXAS oeoeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeeenees 954 1,233 ) ) 3,762 4,077 5,051 5439 | 4,562 6,211 (S)| 7,265
L S 7,379 10,176 11,873 17,843 25,570 26,207 30,998 (S)| 32,300 40,465 49,954
Mountaif... e 1,034 1,139 2,135 2,845 3,766 4,272 4,113 5931| 5,026 6,676 8,120
(VISR L O (M) ) ) ) (D) 7 (D) (S) (D) 17 92
08RO ) ) ) ) 451 467 (D) (S) 686 827 1,181 (S)
WYOMING. e ) ) ) 2 3 4 (D) 2 15 25 28
COlOTAO. e 257 269 529 741 988 1,207 1,167 (S)| 1,966 1,865 2,248
NEW MEXICO......vvvveeereerreeresesesersressrsri, ) ) ) ) (D) 950 1,039 1,217 (D) 1,461 1,310 (S)
JXi20 1T 200 372 758 ) 1,079 809 921 1,080 | 1,039 1,356 (S)| 1,854
UBR. oo 132 142 265 242 (D) 774 389 407 279 803 1,027
(N T 72 ) ) ) (S) 55 29 95 65 322 380

See explanatory information and SOURCE at end of table.
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Table A-48. Total (company, Federal, and other) funds for industrial R&D performance in selected years by state: 1977-97

Page 3 of 3
1977 [ 1979 1981 1983 | 1985 | 1987 | 1989 | 1991 | 1993 | 1995 [ 1997
Area [Dollars in millions]

PaCIfIC. ... veueveerreeeeeeneneiecie s 6,345 9,037 9,738 14,998 21,804 21,935 26,884 (S)| 27,274 33,789 41,834
Washington..........ccoeeneeneeneenneeneeneeneens 681 M M M 2,351 2,939 2,728 3677 | 4575 (S)| 4294 (S)| 6,610 (S)
OrEGON....cevvveereieciereerise et 77 116 M M (9)] 281 357 (S) 455 741 1,102
California.......coeeeevereeenernerecreineiiens 5,600 7,437 7,626 M (S) 18,636 23,781 (S)| 21,975 28,710 34,011
AlaSKa. ... M M M M (D) 10 9 21 14 30 24 (S)
HAWaIi......ooceveececee e M M M M 13 70 9 13 255 14 87

Undistributed funds ~~ ....coooevvirine 2,291 3,245 (T) 3,931 1,495 2,281 2,945 772 683 1,773 (S)| 7,211 (S)

KEY: (D) = Data have been withheld to avoid disclosing information about individual companies.

NOTES:

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
(T) = Data are not separately available but included in total.

The 1993 data collected during the 1995 survey includes respondent revisions for both total R&D and state R&D allocations. Companies new to the survey may not have reported
data by state on the report form they received and may not have 1993 state data on their 1995 form. For companies such as these, 1993 state data were allocated to the state in which
the company's headquarters was located.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-49. Total (company, Federal, and other) funds for industrial R&D performance,

by state and source of funds: 1997

Page 1 of 2
Total | Federal | Company
Area [Dollars in millions]

United States ..o 157,539 23,928 133,611
Alabama 589 (S) 189 (S) 399
Alaska..... 24 (S) (D) (D)
ATIZONA..e.oecieieiee s senenen 1,854 677 (S) 1,177
ArKanSas.......cocureeeeeeneeneenesee s 118 (D) (D)
California.........coreeerereernsirriseseseiseenes 34,011 5977 (S) 28,034
Colorado.......coeeevrereienineenereeeeeeeed 2,248 525 1,723
CONNECHCUL......couceririrerereeene 3,014 307 2,707
Delaware..........cccocvvevvenieiesie e 1,009 (S) 8 1,001
District of Columbia..........cccocevererrirereennen. (D) (D) (D)
FlOTIda. ..o 3,442 1,461 1,981
1T - SO 1,273 212 1,062
HaWali. ..o 87 55 32
1dAN0. ... 1,181 (S) (D) (D)
OIS ... 6,248 163 (S) 6,085
INIANA. ... 2,677 (D) (D)
[OWA....cvoeviereieee e 578 (D) (D)
KaNSaS.......coerireiciriieicssie s 1,136 (S) (D) (D)
KeNtUCKY.....covcvriveireicieieeese e 359 3 (S) 356
LOUISIANA. ......cvrvrierciiieicsse e 172 (D) (D)
MaINE.....veivrecieeee e 83 (D) (D)
Maryland...........cocovrneeneneirneeinensseseenn, 1,425 456 970
Massachusetts...........ccoeevvveieicecceercrnae 8,300 1,397 (S) 6,903
MiIChigaNn........cuevreeirenenrre s 13,009 121 12,388
MINNESOLA. ....oovvererreirei e 3,116 362 (S) 2,754
MISSISSIPPI.....cvoeevreereieieirereineieeeeseie e 73 (D) (D)
MISSOUI....vvveereerecreeneeeese e 1,290 (S) 30 1,260
MONtANA.......cviieicicie e 92 (D) (D)
Nebraska..........ccooereviereenieesieeen, 71 (D) (D)
NEVAda. ... 380 (D) (D)
New Hampshire..........cccooverenenierieniennnns 652 (D) (D)
NEW JErSeY......cvieeeereereeireiree e 11,069 117 10,952
NEW MEXICO......cvererrerrerrireirreieiesneseese e, 1,310 (S) (D) (D)
NEW YOrK.....ooveeeeieieeissenesesee e 9,939 (S) 2,078 (S) 7,861
North Caroling..........cccovevreerrereireenrenneneen. 3,590 111 3,478
North Dakota.........coceerereereniieinirieiieneens 33 0 33
L3 PSRRI 5,608 604 (S) 5,004
OKIAOMAL.......covveicree s 428 45 383
OrEGON.....covieiercieie e 1,102 28 (S) 1,075
Pennsylvania...........cceevierenieeicnieein 6,609 (S) 672 (S) 5,937
Rhode Island........c.ccvevieieninneieinienne, 704 (S) (D) (D)

See explantory information and SOURCE at end of table.
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Table A-49. Total (company, Federal, and other) funds for industrial R&D performance,

by state and source of funds: 1997

Page 2 of 2
Total | Federal | Company
Area [Dollars in millions]

South Caroling..........ccceveeerrienerisiennn, 783 (S) 83 (S) 700
South Dakota.........oeeeeeerrenienineireieens 26 0 26
TENNESSEL. ...t 1,089 (D) (D)
L2 7,265 784 6,481
UtaN. oo 1,027 199 (S) 829
VEIMONL....vveciieereiceree e 246 (D) (D)
VIRGINIa. . oo 1,767 851 916
Washington.........cccoeeeveecneeeseees 6,610 (S) (D) (D)
West Virginia........cocoerevieereveeiesiesenes (D) (D) (D)
WISCONSIN......ouevieririeicie s 1,707 29 1,678
WYOMING. ..ttt 28 0 28
Undistributed funds..........c.ccoeeveeinrnrncerninnnn. 7,211 (S) 1,056 (S) 6,154

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial
Research and Development: 1997
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Table A-50. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company, for the U.S. and top 10 R&D-performing states: 1997

Page 1 of 4
Top 10 states All other
us. New New Massa- Wash- Penn- states plus
Industry and size of company SIC code total | California | Michigan | Jersey York | chusetts | Texas ington | sylvania | [lllinois Ohio | undistributed
[Dollars in millions]
All INAUSHHES....eocevreeee s 157,539 | 34,011 13,009 11,069 9,939 (S)| 8,300 7,265 6,610 (S)| 6,609 (S)| 6,248 5,608 43,871
Distribution by industry:
Manufacturing............cccvevvererenen. 121,025 | 24,488 12,532 8,180 7,503 5,194 5912 4,330 (S)| 5,396 5,835 4,296 37,358
Food, kindred, and tobacco
ProductS ..o 20,21 1,787 39 (D) 187 40 (D) 29 (D) 52 295 39 998
Textiles and apparel.............c.ce...., 22,23 (D) (D) 3 (D) 26 23 10 (S) 0 (D) 0 (D) 397
Lumber, wood products,
and furniture...........cooeveveveecenee 24,25 348 35 75 37 (D) 0 1 (D) (D) 3 5 179
Paper and allied products............. 26 (D) (D) (D) (D) 63 24 (D) (D) 17 48 26 1,123
Chemicals and allied products...... 28 (D)| 1,674 1,003 3,543 902 429 453 (D) 2,388 1,378 981 6,216
Industrial chemicals................. 281-82,286 (D) (D) (D) 552 (S) 89 (S) (D) 284 (S) (D) 877 (D) 157 (S) 2,441
Drugs and medicines............... 283 11,589 | 1,285 (D) 2,746 504 252 139 (D) 1,409 (D) (D) 3,321
Other chemicals...........ccoevunec. 284-85,287-89 (D) (D) 70 245 308 (S) (D) 30 (D) 102 85 (S) (D) 454
Petroleum refining and
eXtraction..........coerrrerrereinnn. 13,29 (D) (D) (D) (D) 21 (D) 422 0 56 (D) (D) 393
Rubber products..........c..cccovvrennee. 30 (D) 130 46 21 65 73 23 (D) 53 31 461 (S) 430
Stone, clay, and glass products.... 32 608 10 (D) 0 (D) (D) (D) 0 156 22 (S)| 126 98
Primary metals..........cccooovvniennenees 33 988 (D) 28 25 (S) 30 (S) (D) 65 (S) (D) 170 (S) (D) 99 408
Ferrous metals and
ProductS......corvererereeeienens 331-32, (D) (D) 18 (D) (D) (D) (D) 0 (D) (D) (D) 281
3398-99
Nonferrous metals and
ProductS......corvererereeeienens 333-36 (D) (D) 11 (D) (D) (D) (D) (D) (D) (D) (D) 127
Fabricated metal products............ 34 1,798 326 66 14 35 204 28 10 257 83 146 628
Machinery......cccoeveereereeneereeneenens 35| 18,499 | 5,818 989 (D) 1,485 656 1,153 (D) 381 716 369 5,618
Office, computing, and
accounting machines.......... 357 | 12,840 | 4,838 317 (D) (D) 594 (D) (D) 90 22 (S) (D) 3,525
Other machinery,
except electrical.................. 351-56,358-59 5,659 980 671 97 (D) 61 (D) (D) 291 694 (D) 2,094

See explanatory information and SOURCE at end of table.
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Table A-50. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company, for the U.S. and top 10 R&D-performing states: 1997

Page 2 of 4
Top 10 states All other
us. New New Massa- Wash- Penn- states plus
Industry and size of company SIC code total California | Michigan Jersey York chusetts | Texas ington sylvania | lllinois Ohio | undistributed
[Dollars in millions]
Distribution by industry:
Electrical equipment...........c.coe.... 36| 24585 7,480 (D) 1,468 727 1,715 2,805 (S) (D) 647 2,398 866 6,128
Radio and TV receiving
€qUIPMENt......ocerveerrereienene 365 (D) 48 (D) (D) (D) (D) 0 (D) (D) (D) 0 11
Communication equipment...... 366 (D) | 1,248 (D) (D) 225 486 953 (D) 387 (D) 144 2,021
Electronic components............. 367 (D)| 5,164 (S) 18 45 (D) 824 1,742 (S) 6 (D) (D) 8 2,418
Other electrical equipment....... 361-64,369 4909 | 1,021 135 171 (S)| 393 (D) 110 (D) 112 245 714 1,678
Transportation equipment............. 37 31,993 | 4,225(S)| 9,623 25 (D) 29 (D) (D) 401 (S)| 144 722 10,173
Motor vehicles and motor
vehicles equipment............. 37 (D) (D) (D) (D) 36 (D) (D) (D) 41 75 (D) 2,439
Other transportation
equUIpPMeNt......c.covvrvreeienen. 373-75,379 (D) (D) (D) (D) (D) 0 0 (D) (D) (D) (D) 320
Aircraft and missiles 372,376 | 16,296 (D) 179 22 (D) (D) (D) (D) (D) (D) (D) 7413
Professional and scientific
iNStruments...........covvrereereennnnn. 38| 13458 | 3,795 123 1,194 1,265 1,782 (S) 89 180 651 365 (S)| 204 3,811
Scientific and mechanical
measuring instruments........ 381-82 8,135 | 3,318 (D) (D) (D) 1,369 (S) 25 (D) (D) (D) 177 2,686
Optical, surgical,
photographic, and
other instruments................ 384-87 5,323 477 (D) (D) (D) 413 63 (D) (D) (D) 27 1,124
Other manufacturing
industries "............coovvviverriiennns 27,31,39 2,798 626 249 89 95 222 128 57 154 239 231 709
Nonmanufacturing ............c.ceeened 36,514 | 9,523 477 2,888 2,435 3,106 1,353 2,281 1,212 413 1,311 11,513
Transportation and utilities............ 40-42,44-49 3,013 110 (D) (D) 93 (D) (D) 0 28 14 498 1,101
Communications...........c.e...... 48 (D) 46 0 (D) (D) (D) (D) 0 14 0 (D) 801
Telephone
communications............. 431 (D) (D) 0 (D) (D) (D) (D) 0 (D) 0 (D) 777
Other communications........ 482-484,489 58 (D) 0 4 (D) (D) 0 0 (D) 0 0 24

See explanatory information and SOURCE at end of table.
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Table A-50. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company, for the U.S. and top 10 R&D-performing states: 1997

Page 3 of 4
Top 10 states All other
us. New New Massa- Wash- Penn- states plus
Industry and size of company SIC code total California | Michigan Jersey York chusetts | Texas ington sylvania | lllinois Ohio | undistributed
[Dollars in millions]
Distribution by industry:
Electric, gas, and sanitary
SEIVICES....cvuivirieriiriiereineas 49 (D) 39 (D) 4 44 12 16 (S) 0 (D) (D) (D) 100
Other transportation and
ULITIHIES. . cvvvvereeee e 40-42,44-47 (D) 24 (D) (D) (D) 0 (D) 0 (D) (D) 454 200
Trade....coceeeiceeeee e 50-59 (D) | 2,348 (D) 715 919 1,102 421 31 131 46 71 2,190
Finance, insurance, and
real estate..........cccocvreicireinnnes 60-65,67 (D) 53 (D) (D) 299 (D) (D) 0 (D) 91 (D) 889
SBIVICES...oivicieveiceerere e 701,72,73,1 22,400 | 6,561 398 1,214 1,016 1,766 751 2,210 955 214 596 6,720
75-81,83,84,
87,89
Business services................... 73| 11,960 | 3,350 201 (S) 855 616 790 530 1,893 227 117 127 3,254
Computer and data
processing services....... 737 11,706 | 3,304 (D) (D) 593 (D) (D) (D) 216 100 (D) 3,148
Other business services...... 731-736,738 254 45 (D) (D) 23 (D) (D) (D) 1 17 (D) 106
Health services...........ccvvunen. 80 (D) 37 0 (D) (D) 0 0 (D) (D) (D) 0 71
Offices and clinics of
medical doctors,
hospitals, medical
and dental labs............... 801,806,807 (D) (D) 0 (D) (D) 0 0 0 (D) 15 0 36
Other health services.......... 802-805, 49 (D) 0 (D) 0 0 0 (D) 0 (D) 0 35
808-809
Engineering and
management services......... 87 9,290 | 2,872 195 329 393 (D) 220 315 (D) 76 462 3,254
Engineering, architectural,
and surveying..............., 871 2,039 323 58 59 64 (D) (D) (D) 21 17 107 1,142
Research, development,
and testing..........cceevn... 873 (D) | 2527 136 270 149 856 113 247 178 (D) 355 2,002
Other engineering and
management
SEIVICES.....cvrverrrnnn. 872,874 (D) 21 1 0 180 (D) (D) (D) (D) 5 0 110

See explanatory information and SOURCE at end of table.



0ST

Table A-50. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company, for the U.S. and top 10 R&D-performing states: 1997

Page 4 of 4
Top 10 states All other
us. New New Massa- Wash- Penn- states plus
Industry and size of company SIC code total California | Michigan Jersey York chusetts | Texas ington sylvania | lllinois Ohio | undistributed
[Dollars in millions]
Distribution by industry:
Other Services.........co.ovrvrrereenns 701, 72,75-79, (D) 302 2 (D) (D) (D) 0 (D) (D) (D) 6 141
81,83,84,89
Other nonmanufacturing
indUStries ", 07-12,14,15, 1,618 452 68 34 108 5 (D) 40 (D) 49 (D) 613
161-162,17
Distribution by size of company:
[Number of employees]

Total s 157,539 | 34,011 13,009 11,069 9,939 8,300 7,265 6,610 (S)| 6,609 6,248 5,608 43,871
Fewer than 500..........cccorvvnieninnee 24,063 | 7,367 1,351 1,255 1,023 2,018 868 613 774 517 758 7,516
5000 999.....cririeerereiene 4,966 | 1,341 95 156 205 469 132 69 83 225 280 1,912
1,000 10 4,999......coiviirririnns 19,590 | 5,238 637 (S) 893 1,369 1,105 784 234 1,244 669 517 6,899
5,000 0 9,999.....c.ccvrvrrirrririiene 14,266 | 3,268 656 1,905 614 (S)| 757 775 (D) 403 285 (D) 4,853
10,000 to 24,999 21,510 | 2,708 650 2,324 821 1,439 1,976 (S) (D) 1,672 646 (S) (D) 6,682
25,000 OF MOTE.....ouvvreerrrrerreeened 73,144 | 14,089 9,619 4,535 5,907 2511 (S)| 2,730 (D) 2,433 3,907 (D) 21,010

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-51. Total (company, Federal, and other) funds for industrial R&D performance, by industry,

size of company, and type of cost: 1997

Page 1 of 2
Total Wages of Materials
R&D R&D and Other
Industry and size of company SIC code costs personnel supplies costs
[Dollars in millions] [Percent]
Al INAUSTTIES ... 157,539 47.0 175 355
Distribution by industry
ManUfaCtUNING........cccveeerercree e 121,025 455 18.9 35.6
Food, kindred, and tobacco product ...........c.ccccveeuenee 20,21 1,787 48.2 11.1 40.7
Textiles and apparel...........coooevirininnrnceeeseens 22,23 (D) 485 232 (S) 28.3
Lumber, wood products, and furniture.............c.ccccrenee. 24,25 348 55.9 271 17.0
Paper and allied products............cccoeverieencininincininenas 26 (D) 484 () 146 (S) 37.0
Chemicals and allied products.............coeerernierieninnenes 28 (D) 42.0 12.1 459
Industrial chemicals...........ccoovrrererenrnirininieneens 281-82,286 (D) 48.8 131 () 38.1
Drugs and mediCines..........ccoceerereenirenceneeereinenenae 283 11,589 38.8 12.2 49.0
Other chemiCals..........cocvrvreeirrnrrerereeeereseees 284-85,287-89 (D) 428 8.8 48.4
Petroleum refining and extraction.............cccccovveuvivrieennes 13,29 (D) 432 11.8 45.0
Rubber products..........cccceviveieiereiceieeeseese e 30 (D) 459 215 32.6
Stone, clay, and glass products...........ccccoviercrieriennes 32 608 41.0 13.7 453
Primary metals..........ccocvieieieeieeeeesee s 33 988 51.9 16.6 315
Ferrous metals and products...........cc.ccoocvrerriiniennnes 331-32,3398-99 (D) 54.0 10.2 35.8
Nonferrous metals and products.............cceeveveinnnes 333-36 (D) 50.3 (S) 25.0 247
Fabricated metal products...........cccccoverieincninnncnieins 34 1,798 49.9 17.5 32.6
MaCHINEIY......coureerie e 35 18,499 50.6 16.5 329
Office, computing, and accounting machines........... 357 12,840 515 13.3 35.2
Other machinery, except electrical.............ccccocuenee. 351-56,358-59 5,659 48.6 245 26.9
Electrical equipment..........ccoovoevevineinineereesenend 36 24,585 49.0 21.0 30.0
Radio and TV receiving equipment..........ccccvevnnens 365 (D) 51.0 13.7 35.3
Communication equipment..... . 366 (D) 50.5 316 17.9
Electronic components.........c.cceeveveverererseeenennnnd 367 (D) 50.4 15.8 338 (S)
Other electrical equipment.........ccocvveicriericrinennes 361-64,369 4,909 431 16.1 40.8
Transportation equipment.............cocerrrurrnerrenereneenenn. 37 31,993 382 (S) 259 35.9
Motor vehicles and motor vehicles equipment.......... 371 (D) 38.5 30.3 312
Other transportation equipment............cccccoveeereeneenee 373-75,379 (D) 51.8 208 (S) 275
Aircraft and misSiles..........covrrrrreerenrieiniecnsineend 372,376 16,296 384 (S) 224 (S) 39.2
Professional and scientific instruments..............c..c........ 38 13,458 54.0 135 325
Scientific and mechanical measuring instruments.... 381-82 8,135 54.2 12.5 33.3
Optical, surgical, photographic, and
other instruments..........cccoeveveveveeccceeeeea 384-87 5,323 53.6 15.0 314
Other manufacturing industries'............cooc.cooevveervvrennns 27,31,39 2,798 81.2 8.9 9.9
NonMaNUfacturing .........coceeeeerureereeescsee e 36,514 55.4 10.9 33.7
Transportation and UtIlities..........cccovvevvennneenininnnn 40-42,44-49 3,013 50.9 8.9 40.2
Communications......... . 48 (D) 495 7.9 42.6
Telephone communications.............cccoeeevrieennee. 481 (D) 49.6 7.9 425
Other communications.............ccceveeeieiiennnne 482-484,489 58 52.5 3.8 43.7

See explanatory information and SOURCE at end of table.
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Table A-51. Total (company, Federal, and other) funds for industrial R&D performance, by industry,

size of company, and type of cost: 1997

Page 2 of 2
Total Wages of Materials
R&D R&D and Other
Industry and size of company SIC code costs personnel supplies costs
[Dollars in millions] [Percent]
Distribution by industry
Electric, gas, and sanitary services............c.ccveune. 49 (D) 3741 19.4 435
Other transportation and utilities.............ccooerrninenee 40-42,44-47 (D) 81.6 47 (S) 13.7
TrAGE....ceceee e 50-59 (D) 58.7 10.7 306 (S)
Finance, insurance, and real estate..............c.cccoceueuu. 60-65,67 (D) 70.9 9.1 20.0
SEIVICES. ...t 701,72,73,75-81, 22,400 53.1 11.6 35.3
83,84,87,89
BUSINESS SEIVICES.......cocvivcvceeecreeee s 73 11,960 60.4 6.1 335
Computer and data processing services............. 737 11,706 60.5 6.1 334
Other business Services..........ccocovvvevrervrrerene, 731-736,738 254 56.9 5.1 38.0
Health SErVICES.......ccovrureereeercreeree e 80 (D) 49.7 28.6 217
Offices and clinics of medical doctors,
hospitals, medical and dental labs.................. 801,806,807 (D) 50.4 29.8 19.8
Other health SEMVICES.........covrrereereirrieirierirreeene 802-805,808-809 49 40.0 10.6 494
Engineering and management Services................... 87 9,290 43.2 174 394
Engineering, architectural, and surveying..........., 871 2,039 51.9 14.1 34.0
Research, development, and testing................... 873 (D) 39.7 18.8 415
Other engineering and management services..... 872,874 (D) 87.7 02 (S) 12.1
Other SEIVICES.......vuvrrereeereireeeieereeie e 701,72,75-79,81, (D) 80.3 29 16.8
83,84,89
Other nonmanufacturing industries” ..o, 07-12,14,15, 1,618 85.0 4.4 10.6
Distribution by size of company:
[Number of employees]

TOtAl et 157,539 47.0 17.5 355
Fewer than 500...........covrereneneirencseenee s 24,061 70.0 8.7 213
500 t0 999....... 4,966 50.6 14.8 34.6
1,000 to 4,999. 19,590 50.3 13.0 36.7
5,000 t0 9,999..... 14,266 495 16.2 343
10,000 to 24,999. 21,510 48.0 14.4 376
25,000 OF MOTE......oucvreervrrerceeereeseeeeeesessseeseeseseesessenens 73,144 441 20.5 354

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees
were sampled separately without regard to industry classification to minimize year-to-year variation in survey estimates. Estimates for
manufacturing companies in this group are combined with those for companies in "Other manufacturing industries." Estimates for
nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result,
statistics for "Other manufacturing industries " and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics
for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-52. Number of full-time-equivalent (FTE) R&D scientists and engineers in R&D-performing companies, by industry and size of company: 1987-98

€at

Page 1 of 3
1987 | 1988 | 1989 [ 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997 | 1998
Industry and size of company SIC code [In thousands
Total (JanUAry).......cocveereereireninrreseeeseened 695.8 708.6 722.5 743.6 7734 779.3 764.7 | 768.5 746.1 832.8 885.7 951.5
Total (Annual average)..........coueveerrerrerernernrenns 702.2 715.6 733.0 758.5 776.4 772.0 766.6 | 757.3 789.4 859.3 918.6 NA
AllINAUSEIIES. ..o 695.8 708.6 722.5 743.6 7734 779.3 764.7 | 768.5 746.1 832.8 885.7 951.5
Distribution by industry:
Manufacturing............coeeveereeeinereieneennereeeens 599.4 606.7 597.3 NA NA| 5767 568.2 | 571.1 547.2 606.2 639.9 682.1
Food, kindred, and tobacco products.......... 20,21 (S) (S) (S) (S) 9.4 9.8 96| 103 8.9 9.8 104 11.0
Textiles and apparel...........coceeveeevvinininnns 22,23 24 24 25 28 (S) 28 3.1 3.3 29 3.8 3.7 32
Lumber, wood products, and furniture......... 24,25 1.3 1.3 1.4 (S) (S) 15 16 33 2.3 29 34 3.6
Paper and allied products............cccocnreneen. 26 6.0 6.1 6.4 85 (S) 10.7 106 | 10.6 10.6 1.0 (S)| 112 (S)| 104 (S)
Chemicals and allied products...................., 28 75.2 75.8 78.3 80.4 81.6 85.6 86.5 | 93.1 99.6 94.3 89.0 89.5
Industrial chemicals...........ccoocrerereunnn. 281-82,286 (S) (S) (S) (S) (S) 29.9 264 | 288 33.7 284 31.2 26.7
Drugs and medicings...........cccovvererrennenes 283 32,6 330 34.4 343 354 38.7 423 | 485 50.3 49.0 43.1 453
Other chemiCals.........ccocveureerrrenieneeneens 284-85,287-89 20.2 20.3 18.8 18.9 17.0 17.0 178 | 158 15.6 16.9 14.8 17.5
Petroleum refining and extraction................ 13,29 9.9 9.5 10.7 111 1.4 11.5 11.0 9.7 84 84 9.0 7.9
Rubber products............ccocerreenrererniensinnenns 30 (S) (S) (S) (S) (S) 14.8 130 9.0 9.8 10.2 9.9 11.5
Stone, clay, and glass products................., 32 8.6 8.6 76 7.0 6.0 53 5.1 4.0 43 3.9 3.7 39 (S)
Primary metals..........ccovvveeinrnreneireirniennn 33 5.5 5.6 5.5 52 46 5.1 46| 5.1 6.5 4.1 55 (S) 6.4 (S)
Ferrous metals and products.................. 331-32,3398-99 (S) 2.3 2.3 (S) (S) 1.7 1.6 2.6 1.9 1.6 1.6 4.0 (S)
Nonferrous metals and products............] 333-36 34 3.3 3.3 33 3.0 (S) (S| 25 4.6 25 39 (5) 25
Fabricated metal products.............ccceuunnee. 34 9.9 10.5 9.9 10.1 (S) 8.7 79| 102 9.2 9.1 10.0 12.8
MaChINEIY......coeviereieirrerneenerere e 35 95.8 98.4 100.4 113.3 109.7 99.3 974 | 704 68.6 87.3 88.7 112.1
Office, computing, and accounting
machines . 357 734 744 75.0 84.7 77.6 67.1 65.8 | 34.6 31.8 33.7 45.3 66.1
Other machinery, except electrical......... 351-56,358-59 224 24.0 254 28.6 32.1 32.2 316 | 358 36.8 53.6 434 46.0
Electrical equipment..........cocvvrervinceneeneen. 36 130.4 132.5 122.5 105.2 95.9 91.9 89.2 | 96.5 103.3 125.8 135.9 171.6
Radio and TV receiving equipment........ 365 1.2 1.3 1.5 0.8 1.0 1.0 1.0 0.8 0.9 1.3 1.6 1.2
Communication equipment.................... 366 719 731 58.0 471 35.8 31.2 (S)| 36.0 (S)| 41.7 (S)| 347 (S)| 376 (S)| 69.0
Electronic components...........ccccccoveneenee 367 437 443 428 (S) 32.6 284 289 | 401 40.8 646 (S)| 753 (S)| 66.8 (S)
Other electrical equipment......................, 361-64,369 13.6 (S) (S) 213 (S) 31.2 288 | 19.6 20.0 253 214 34.6
Transportation equipment...........c.ccocvveneenen 37 187.3 188.2 185.4 170.2 149.7 1411 147.5 | 129.6 120.8 156.6 161.8 (S)| 144.1 (S)
Motor vehicles and motor
vehicles equipment ... 371 46.5 473 45.8 49.4 45.3 445 451 | 51.0 51.1 57.0 63.8 64.1

See explanatory information and SOURCE at end of table.
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Table A-52. Number of full-time-equivalent (FTE) R&D scientists and engineers in R&D-performing companies, by industry and size of company: 1987-98

Page 2 of 3
1987 | 1988 | 1989 [ 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 [ 1996 | 1997 | 1998
Industry and size of company SIC code [In thousands
Distribution by industry:
Other transportation equipment.............. 373-75,379 (S) (S) (S) (S) (S) (S) (S) 58 (S)| 6.2 4.0 34 31
Aircraft and missiles 372,376 136.3 136.4 134.8 115.3 100.2 92.9 979 | 7238 63.5 95.5 946 (S)| 77.0 (S)
Professional and scientific instruments....... 38 (S) (S) (S) (S) (S) (S) (S) | 100.6 (S)| 844 709 (S)| 643 (S)| 66.3 (S)
Scientific and mechanical
measuring instruments 381-82 (S) (S) (S) (S) (S) (S) (S)| 664 (S)| 63.2 482 (S)| 426 (S)| 43.7 (S)
Optical, surgical, photographic, and
other instruments............ccoovvvrrrennn. 384-87 246 249 14.5 8.1 (S) (S) 208 | 34.2 212 227 217 226
Other manufacturing industries ................ 27,31,39 6.3 6.4 5.4 5.6 (S) 6.0 58| 155 75 8.2 33.4 27.8
Nonmanufacturing 2...........ooeveeeereeeernnneees 96.4 101.9 125.2 (S) (S) 202.6 196.5 | 1974 198.9 226.6 2458 269.5
Transportation and utilities...........ccccceveneen. 40-42,44-49 NA NA NA NA NA NA NA| NA NA 29.3 294 15.2
CommUNICAtIONS......ceeereereerreriererneeneenes 48 NA NA NA NA NA NA NA| NA NA 254 247 84 (S)
Telephone communications.............., 481 NA NA NA NA NA NA NA NA NA 24.7 239 7.8 (S)
Other communications.............c..c...... 482-484,489 NA NA NA NA NA NA NA| NA NA 0.8 0.8 0.6
Electric, gas, and sanitary
SEIVICES s 49 NA NA NA NA NA NA NA| NA NA 32 (S) 4.0 (S) 1.1
Other transportation and utilities............, 40-42,44-47 NA NA NA NA NA NA NA NA NA 0.7 0.8 5.7
Trade. ..o 50-59 NA NA NA NA NA NA NA| NA NA 47.5 39.6 46.4
Finance, insurance, and real estate............ 60-65,67 NA NA NA NA NA NA NA NA NA 56 15.9 18.3 (S)
SEIVICES. ... 701,72,73,75-81, NA NA NA NA NA NA NA| NA NA 139.6 143.9 168.7
83,84,87,89
BUSINESS SEIVICES......ovvueeeereireieiines 73 NA NA NA NA NA NA NA| NA NA 80.2 87.8 105.1
Computer and data processing
SEIVICES i) 737 NA NA NA NA NA NA NA| NA NA 77.3 85.1 102.6
Other business services.................... 731-736, 738 NA NA NA NA NA NA NA| NA NA 3.0 2.8 25
Health SErVICES.......c.vvnrerrerereirrieirirnes 80 NA NA NA NA NA NA NA| NA NA 5.0 6.6 47
Offices and clinics of medical
doctors, hospitals,
medical and dental labs................. 801,806,807 NA NA NA NA NA NA NA| NA NA 44 6.3 4.0
Other health services............coovvenencs) 802-805,308-809 NA NA NA NA NA NA NA| NA NA 0.6 0.3 (S) 0.7

See explanatory information and SOURCE at end of table.
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Table A-52. Number of full-time-equivalent (FTE) R&D scientists and engineers in R&D-performing companies, by industry and size of company: 1987-98

Page 3 of 3
1987 | 1988 | 1989 | 1990 [ 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Industry and size of company SIC code [In thousands
Distribution by industry:
Engineering and management
service e 87 NA NA NA NA NA NA NA| NA NA 52.9 45.3 54.5
Engineering, architectural, and
SUVEYING i) 871 NA NA NA NA NA NA NA NA NA 228 (S)| 18.0 20.9
Research, development,
and testing........cccveeveereirnieinnenns 873 NA NA NA NA NA NA NA| NA NA 28.8 249 28.3
Other engineering and
management services................., 872,874 NA NA NA NA NA NA NA NA NA 14 2.3 (S) 53
Other SErVICES.......c.vveerrreneerirnrereieeeena] 701,72,75-79,81, NA NA NA NA NA NA NA NA NA 15 42 44
83,84,89
Other nonmanufacturing industries "........... 07-12,14,15, NA NA NA NA NA NA NA NA NA 4.6 17.0 20.8
161-162,17
Distribution by size of company:
[Number of employees]

TOtAl e 695.8 708.6 722.5 743.6 7734 779.3 764.7 | 768.5 746.1 832.8 885.7 951.5
Fewer than 500...........ccoeveninieneereeneeeineen. 105.2 109.0 105.4 (S) (S) 142.1 125.1 | 148.6 139.8 165.1 177.3 201.8
500 £0 999.....coiiiie s 18.4 19.3 18.0 18.6 18.6 46.2 46.1| 279 29.7 36.6 37.7 413
1,000 10 4,999......coimiierenre e 76.4 81.9 76.1 75.4 79.3 94.2 99.3 | 108.9 110.8 124.4 131.6 137.8
5,000 10 9,999.....c.emirrinrneee s 40.5 40.2 47.3 57.2 55.1 57.6 56.4 | 60.3 52.8 61.1 82.2 100.6
10,000 10 24,999........ccoovrrrrrereee e 92.0 94.5 87.0 73.9 90.3 99.9 102.6 | 90.6 91.8 97.0 104.9 116.5
25,000 OF MOTE.....oovvrerrrcreeeereeerenereeeneens 363.3 363.7 388.7 404.2 408.4 339.2 335.2 | 332.1 321.2 348.6 351.9 (S)| 353.5 (S)

KEY:

NOTE:

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry

classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."

Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries.” As a result, statistics for "Other manufacturing industries”

and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

NA = Not available

2 Until 1995, data were not broken down below this level of detail for most nonmanufacturing industries.

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing

industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the

technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-53. Number of full-time equivalent (FTE) R&D scientists and engineers in R&D-performing companies,

by industry, size of company, and source of R&D funds: January 1998

Page 1 of 2
Total Federal | Company
Industry and size of company SIC code [In thousands)]
Al INAUSTIES. ..o 951.5 121.8 (S) 829.7
Distribution by industry:
ManufaCturing..........ccevevrevereneeieesse e 682.1 101.6 (S) 580.5
Food, kindred, and tobacco products.................... 20,21 11.0 0.0 11.0
Textiles and apparel..........ccoceerererrereeeneerceeenn. 22,23 3.2 (D) (D)
Lumber, wood products, and furniture................... 24,25 3.6 0.0 3.6
Paper and allied products..........cccccoornruriereneunen. 26 104 (S) (D) (D)
Chemicals and allied products...........ccccoeveurirennee 28 89.5 3.0 (S) 86.5
Industrial chemicals..........c.cccooereeinircininn. 281-82,286 26.7 (D) (D)
Drugs and mediCines...........ccoeureerereneinineneenns 283 453 (D) (D)
Other chemiCals..........cocvverrrenreneereireineieieens 284-85,287-89 17.5 (D) (D)
Petroleum refining and extraction...............cc.c...... 13,29 7.9 (D) (D)
Rubber products...........ccceverevreeienesie s 30 1.5 (D) (D)
Stone, clay, and glass products.............cccccevunnee. 32 3.9 (S) 0.0 (S) 39
Primary metals.........ccoceveveeieicsieceseeseennnd 33 6.4 (S) (D) (D)
Ferrous metals and products.............cccccurnnee. 331-32,3398-99 4.0 (S) (D) (D)
Nonferrous metals and products.................... 333-36 25 (D) (D)
Fabricated metal products...........ccccoereurirircinennen. 34 12.8 (D) (D)
MaChINEIY......corieeiieirreseiree e 35 1121 0.8 111.3
Office, computing, and accounting
machines... 357 66.1 (D) (D)
Other machinery, except electrical................... 351-56,358-59 46.0 (D) (D)
Electrical equipment........cccooevevieicriecrieiennns 36 171.6 17.2 (S) 154.4
Radio and TV receiving equipment 365 1.2 (D) (D)
Communication equipment............... 366 69.0 (D) (D)
Electronic components...... 367 66.8 (S) (D) (D)
Other electrical equipment.............ccocveverennnns 361-64,369 34.6 (D) (D)
Transportation equipment............ccovvrevrereieieneens 37 144.1 (S) 58.1 (S) 86.0
Motor vehicles and motor vehicles
equipment L 37 64.1 (D) (D)
Other transportation equipment..............co.c.... 373-75,379 3.1 (D) (D)
Aircraft and missiles..........cocoverrinrnrnienneneen. 372,376 77.0 (S) 515 (S) 255 (S)
Professional and scientific instruments................. 38 66.3 (S) 20.2 () 46.1 (S)
Scientific and mechanical measuring
instruments 381-82 43.7 (S) 19.8 (S) 23.9 (S)
Optical, surgical, photographic, and
other instruments..........ccocoeveeveeieviiecnnen, 384-87 226 0.4 (S) 222
Other manufacturing industries ".............ccoouueeve 27,31,39 27.8 (D) (D)
NonManufaCturing........cc.evevreereeeieesseesens 269.5 20.2 249.3
Transportation and utilities 40-42,44-49 15.2 (D) (D)
CommUNICAtIONS.........cueeeeerereieireieesee s 48 8.4 (S) (D) (D)
Telephone communications..............c..c...... 481 7.8 (S) (D) (D)
Other communications..........c.ccocveeveereeenen) 482-484,489 0.6 0.0 0.6

See explanatory information and SOURCE at end of table.
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Table A-53. Number of full-time equivalent (FTE) R&D scientists and engineers in R&D-performing companies,

by industry, size of company, and source of R&D funds: January 1998

Page 2 of 2
Total | Federal | Company
Industry and size of company SIC code [In thousands)]
Distribution by industry:

Electric, gas, and sanitary services... 49 1.1 (D) (D)
Other transportation and utilities....................... 40-42,44-47 5.7 (D) (D)
TrA0E. .o 50-59 46.4 0.1 (S) 46.3 (S)

Finance, insurance, and real estate...................... 60-65,67 18.3 (S) (D) (D)
SEIVICES. ...t 701,72,73,75-81, 168.7 18.7 150.0
83,84,87,89
BUSINESS SEIVICES. ......vvvivercrriieieireieieireieiaend 73 105.1 2.2 102.9
Computer and data processing services..... 737 102.6 (D) (D)
Other business SErVICES.........oevrivrrrerneasn. 731-736,738 25 (D) (D)
Health SErvices.........coovvieieninieneneresee 80 4.7 (D) (D)
Offices and clinics of medical doctors,
hospitals, medical and dental labs......... 801,806,807 4.0 (D) (D)
Other health Services...........couvererrereirninnn] 802-805,808-809 0.7 (D) (D)
Engineering and management services........... 87 54.5 16.4 38.1
Engineering, architectural, and
SUVEYING e 871 20.9 10.3 10.6 (S)
Research, development, and testing........... 873 28.3 (D) (D)
Other engineering and management
services e 872,874 53 (D) (D)
Other SEIVICES.......vveerrerereiriiecinreseereiseeeeeens 701,72,75-79,81, 44 (D) (D)
83, 84, 89
Other nonmanufacturing industries ..................... 07-12,14,15, 20.8 0.0 (S) 20.8
161-162,17
Distribution by size of company:
[Number of employees]

Tl e 951.5 121.8 (S) 829.7
Fewer than 500.........cccovrreernrenrreeesnennennensd 201.8 6.5 195.3 (S)
50010 999.......orerrere e 413 2.3 39.0 (S)
1,000 0 4,999.......coorirrree s 137.8 5.2 (S) 132.6
5,000 10 9,999......ciuririrne e 100.6 46 96.0
10,000 £0 24,999........ooomrrireeeresee s 116.5 6.3 110.2
25,000 OF MOFE.....covoerrereeieeseesereesesseseeeesssesss 3535 (S) 96.9 (S) 256.6

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15
employees were sampled separately without regard to industry classification to minimize year-to-year variation in survey estimates.
Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing
industries." As a result, statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not

comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997

157



84T

Table A-54. R&D funds per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1987-97

Page 1 of 4
1987 | 1988 [ 1989 1990 1991 1992 1993 | 1994 [ 1995 | 1996 [ 1997
Industry and size of company SIC code [Dollars]
AllINAUSIES....eoceeeeeeeeiseeees 128,800 | 132,300 | 134,500 | 141,300 | 148,600 | 157,912 | 153,336 157,459 | 167,339 168,362 171,495
Distribution by industry:
Manufacturing.........c.cooeeeereirereieneenes NA NA NA NA NA NA NA 163,508 | 173,523 179,538 183,097
Food, kindred, and tobacco
products 20,21 (S) (D) (D) (D) | 130,000 | 144,215 | 135,261 152,494 | 167,017 154,853 166,821
Textiles and apparel 22,23 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D)
Lumber, wood products,
and furniture.........oooevverevreereieneens 24,25 (S) (D) (S) (S) (D) (D) (D) (D) (D) (D) 99,055
Paper and allied products.................. 26 (D) (D) (S) (S) (D) (D) (D) (D) (D) (D) (D)
Chemicals and allied products.........., 28| 125,000 | 139,400 | 149,000 | 159,000 | 167,600 | 183,508 (D) (D) | 180,971 (D) (D)
Industrial chemicals...................... 281-82,286 (S) (S) (S) (S) 181,000 193,871 (D) (D) (D) (D) (D)
Drugs and medicines............c....... 283 (D) | 142,800 (D) (D) (D) | 196,631 | 202,607 190,662 | 205,637 212,185 262,201
Other chemicals..........c.coererrreens 284-85,287-89 (D) | 105,600 (D) (D) (D) | 135423 (D) (D) (D) 158,355 (D)
Petroleum refining and extraction...... 13,29 187,400 | 182,700 | 194,000 | 201,800 | 217,000 | 205,318 | 208,360 202,587 | 209,495 189,981 (D)
Rubber products..........c.cocnernireinnen. 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D)
Stone, clay, and glass products........, 321 122,500 (D) (D) (D) (D) (D) | 137,990 141,251 | 110,172 124,685 160,632 (S)
Primary metals..........ccccoerrrrincnrennen. 33 131,500 | 118,600 (S) (D) | 142,200 | 114,057 | 138,552 115,371 | 111,743 (D) 165,397 (S)
Ferrous metals and products........ 331-32, (D) (S) (D) (D) (D) (D) | 138,851 (D) (D) (D) (D)
3398-99
Nonferrous metals and
ProduCES......coveeereercrieereeeins 333-36 (D) (S) (D) (D) (D) (D) | 138,326 (S) (D) (D) (D) (D)
Fabricated metal products................. 34 76,600 88,100 (S) (S)| 115500 | 123,828 | 129,131 111,431 | 112,010 (D) 158,211
Machinery.........coeevrenreneeneeneereenenn. 35 (D) (D)| 130,000 | 138,500 | 147,800 | 152,797 | 100,631 (D) (D) 152,894 184,263
Office, computing, and
accounting machines............... 357 (D) (D) (D) (D) (D) (D) | 99,564 (D) (D) (D) 230,471
Other machinery,
except electrical...........cocvrenee. 351-56,358-59 98,300 99,400 (D) (D) (D) (D) | 102,213 112,692 | 111,421 (D) 126,651
Electrical equipment..........ccccvvvveenee. 36| 124,300 | 124,100 | 132,400 | 142,800 | 147,100 | 150,118 | 144,725 152,615 | 163,626 171,907 159,879
Radio and TV receiving
equipment........c.cccceeenn 365 97,900 | 124,200 | 103,400 | 113,200 (D) (D) (D) (D) (D) (D) (D)
Communication equipment 366 155300 | 160,300 | 170,600 | 177,100 (S) (D) (D) (D) (D) (D) (D)
Electronic components................. 367 98,400 (S) (S) | 128,400 (D) | 127,801 | 154,366 148,071 (D) (D) (D)
Other electrical equipment............ 361-64,369 (S) 68,500 (S) (S) (D) (D) (D) (D) (D) (D) 175,531

See explanatory information and SOURCE at end of table.
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Table A-54. R&D funds per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1987-97

Page 2 of 4
1987 [ 1988 | 1989 | 1990 | 1991 [ 1992 | 1993 [ 1994 | 1995 [ 1996 | 1997
Industry and size of company SIC code [Dollars]
Distribution by industry:
Transportation equipment.................. 37| 183,400 | 195600 | 211,700 | 215,700 189,400 | 191,274 | 196,777 216,686 | 233,968 205,665 (S)| 209,164 (S)
Motor vehicles and motor
vehicles equipment.................. 371 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D)
Other transportation equipment.... 373-75,379 (S) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D)
Aircraft and missiles..............c......] 372,376 | 180,400 | 193,300 | 207,300 | 213,700 177,000 | 180,552 | 176,450 186,898 | 213,328 170,733 (S)| 189,972 (S)
Professional and scientific
instruments ..o 38 (S) (S) (S) (S) (S) (S) | 115,180 (S)| 146,585 | 154,251 179,723 (S)| 206,112 (S)
Scientific and mechanical
measuring instruments............ 381-82 (D) (S) (S) (S) (S) (S) | 94,036 (S)| 140,971 | 128,237 (D) 188,560 (S)
Optical, surgical, photographic,
and other instruments.............. 384-87 (D) | 316,700 (S) (S) (S) (S) | 161,721 159,723 | 220,383 (D) 240,293
Other manufacturing industries "....... 27,31,39 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 91,458
Nonmanufacturing 2...........cccocceneveenn. 69,100 74,900 (S) (S) 137,400 | 152,411 | 159,188 140,374 | 150,578 138,882 141,730
Transportation and utilities................. 40-42,44-49 NA NA NA NA NA NA NA NA | 370,933 159,442 135,133
Communications...........oveerreeenns 48 NA NA NA NA NA NA NA NA (D) (D) (D)
Telephone communications..... 481 NA NA NA NA NA NA NA NA (D) (D) (D)
Other communications............. 482-484,489 NA NA NA NA NA NA NA NA | 157,435 94,495 84,028
Electric, gas, and sanitary
SEIVICES. cvvuvreererreererreereereeneend 49 NA NA NA NA NA NA NA NA | 274,704 (S)| 98,427 (S) (D)
Other transportation and
utilities.. ] 40-42,44-47 NA NA NA NA NA NA NA NA (D) (D) (D)
Trade. ..o 50-59 NA NA NA NA NA NA NA NA (D) 146,774 (D)
Finance, insurance, and
realestate ... 60-65,67 NA NA NA NA NA NA NA NA (D) (D) (D)
SEIVICES....vuveireireeirseineissise s 701,72,73, NA NA NA NA NA NA NA NA | 256,085 134,175 143,277
75-81,83,84,
87,89
Business SErvices.........ccoouvrennenes 73 NA NA NA NA NA NA NA NA | 231,680 126,625 123,974
Computer and data
processing services............ 737 NA NA NA NA NA NA NA NA | 234,483 (D) 124,766
Other business services.......... 731-736,738 NA NA NA NA NA NA NA NA | 158,453 (D) 95,896

See explanatory information and SOURCE at end of table.
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Table A-54. R&D funds per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1987-97

Page 3 of 4
1987 | 1988 1989 1990 1992 [ 1993 1994 1995 | 1996 | 1997
Industry and size of company SIC code [Dollars]
Distribution by industry:
Health Services........cccoveovrvrreneenees 80 NA NA NA NA NA NA NA NA | 305,132 (D) (D)
Offices and clinics of medical
doctors, hospitals,
medical and dental labs...... 801,806,807 NA NA NA NA NA NA NA NA (D) 133,871 (S) (D)
Other health services............... 802-805, NA NA NA NA NA NA NA NA (D) (D) 100,372 (S)
808-809
Engineering and
management services.............| 87 NA NA NA NA NA NA NA NA | 289,459 149,040 186,234
Engineering, architectural,
and Surveying...........cocoveenee 871 NA NA NA NA NA NA NA NA | 257,067 (S)| 81,271 (S)| 104,608
Research, development, and
teStiNg. ... vvceceererereens 873 NA NA NA NA NA NA NA NA (D) 204,445 (D)
Other engineering and
management services........| 872,874 NA NA NA NA NA NA NA NA (D) 93,929 (S) (D)
Other SErviCes.........ovvevrvrerenrenens 701,72,75-79, NA NA NA NA NA NA NA NA | 221,147 (D) (D)
81,83,84,89
Other nonmanufacturing
industries "......coo.oeevreereeieinns 07-12,14,15, NA NA NA NA NA NA NA NA | 179,020 (D) 85,625
161-162,17

See explanatory information and SOURCE at end of table.



Table A-54. R&D funds per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1987-97

Page 4 of 4
1987 1988 1989 1990 1991 1992 | 1993 1994 1995 1996 1997
Industry and size of company SIC code [Dollars]
Distribution by size of company:
[Number of employees]

TOtAL.ceo s 128,800 | 132,300 | 134,500 | 141,300 | 148,600 | 157,912 | 153,336 157,459 | 167,339 168,362 171,495
Fewer than 500..........c.cccoveeneernenennne 66,800 67,100 66,200 (S)| 103,400 | 111,358 | 106,888 97,012 | 109,319 118,280 126,925
50010 999......coririeieiieeeee 92,600 (S) 98,200 (S)| 178,700 | 176,585 | 87,233 123,239 | 141,660 124,765 125,611
1,000 0 4,999......covivireieieieies 91,900 | 100,600 | 101,900 91,400 | 119,400 | 127,135 | 128,565 134,558 | 144,213 142,747 145,436
5,000 10 9,999.......ccniimirirrrirerineins 102,900 | 100,400 | 102,500 | 110,800 | 150,800 | 148,285 | 156,899 144,327 | 167,284 161,035 156,090
10,000 to 24,999 132,700 | 143,000 | 127,300 | 135300 | 167,300 | 156,190 | 160,229 172,678 | 180,849 199,722 194,323
25,000 OF MOTE......cooverrerereerieereenee 157,700 | 160,700 | 168,200 | 193,700 | 180,100 | 182,839 | 184,804 193,002 | 200,606 199,286 (S)| 207,375 (S)

T9T

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

2 Until 1995, data were not broken down below this level of detail for most nonmanufacturing industries.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.
NA = Not available.

NOTES: The number of full-time-equivalent R&D scientists and engineers used to estimate the R&D funds per R&D scientist or engineer is the arithmetic mean of the numbers of R&D scientists and

engineers reported for January in two consecutive years. This number is then divided into the total R&D expenditures of the earlier year, and the ratio is attributed to the earlier year.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing
industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the
technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-55. R&D funds per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1997

Page 1 0of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars]

AllINAUSEHIES....eoceoreeeee e 171,495 126,925 125,611 145,436 156,090 194,323 207,375 (S)
Manufacturing..........ccceeerevrereieneensensirereiserenens 183,097 107,371 119,645 155,418 179,821 196,310 211,428 (S)
Food, kindred, and tobacco products............... 20,21 166,821 140,858 85,143 122,705 135,993 (S) 206,231 240,244
Textiles and apparel..........cocovevenereinieeinen. 22,23 (D) 86,033 114,598 92,759 (D) 79,036 (S) (D)
Lumber, wood products, and furniture.............. 24,25 99,055 90,647 72,975 104,396 114,573 (S) (D) (D)
Paper and allied products...........ccccvirierinnne 26 (D) 112,049 (D) 121,934 238,603 (S) 133,381 (S) 139,062 (S)
Chemicals and allied products............c..ccceeene. 28 (D) 122,262 113,986 190,116 286,819 214,199 226,137

Industrial chemicals...........cocooereurereriirninns 281-82,286 (D) 67,060 112,931 203,794 251,014 210,418 (D)
Drugs and medicings...........ccccveereereereereennens 283 262,201 233,546 117,987 236,287 364,004 235,345 272,772
Other chemiCals..........cocovnererneereineeeiieens 284-85,287-89 (D) 101,561 111,875 99,621 (S) 137,690 (D) (D)
Petroleum refining and extraction..................... 13,29 (D) 32,757 (D) 222,952 (D) 181,123 211,995 (S)
Rubber products...........cccceeeeveneenreneereinreeiennens 30 (D) 71,782 116,322 156,676 90,391 (S) 191,615 (S) (D)
Stone, clay, and glass products.............cc.ce..... 32 160,632 (S) 50,354 127,983 (S) 89,078 180,095 (S) 209,185 (S) 0
Primary metals..........ccovvvvnrenrneeneireeeenieneens 33 165,397 (S) 95,717 63,257 155,831 (S) 270,034 (S) 164,806 (S) (D)
Ferrous metals and products...........cccc.e.... 331-32,3398-99 (D) 54,013 (D) 103,952 (S) 261,671 (S) (D) (D)
Nonferrous metals and products.................] 333-36 (D) 115,109 61,819 221,876 (S) (D) (D) (D)
Fabricated metal products 34 158,211 130,048 85,415 100,954 156,968 168,450 (D)
Machinery.......c.cooeveereenerneeneenens 35 184,263 152,341 114,764 148,858 104,896 207,846 (D)
Office, computing, and accounting
machines..........c.c....... 357 230,471 189,226 96,337 230,021 133,803 208,106 (D)
Other machinery, except electrical.............. 351-56,358-59 126,651 130,061 121,857 106,835 88,458 (S) 207,212 (D)
Electrical equipment........c.ccoovvrnerenereirninns 36 159,879 109,740 125,463 141,748 213,514 160,180 (S) 169,198 (S)
Radio and TV receiving equipment............] 365 (D) 126,786 (D) (D) (D) 0 0
Communication equipment...........c..ccceeene.n. 366 (D) 98,491 134,441 100,257 178,108 (S) (D) (D)
Electronic components..........cc.cccveerereinnen. 367 (D) 144,173 130,813 175,045 280,349 208,593 (S) (D)
Other electrical equipment............cccovveenes 361-64,369 175,531 66,752 107,393 144,222 225,424 129,823 (D)

See explanatory information and SOURCE at end of table.
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Table A-55. R&D funds per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1997

Page 2 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars]
Transportation equipment............ccoceereireenenns 37 209,164 (S) 108,879 175,356 (S) 125,420 134,551 209,273 214,566 (S)
Motor vehicles and motor vehicles
equipment.................. 37 (D) (D) (D) 114,479 66,050 (S) 193,232 (D)
Other transportation equipment................... 373-75,379 (D) (D) (D) (D) (D) (D) (D)
Aircraft and missiles..........cocovrenereiiniinin 372,376 189,972 (S) (D) (D) 172,351 194,519 (S) (D) 189,829 (S)
Professional and scientific instruments............ 38 206,112 (S) 114,124 128,332 172,835 264,544 (D) 253,713 (S)
Scientific and mechanical measuring
instruments............... 381-82 188,560 (S) 123,256 129,716 139,368 (D) (D) 213,298 (S)
Optical, surgical, photographic, and
other instruments.........c.cocvererreernnenns 384-87 240,293 96,773 125,111 208,366 210,159 (D) (D)
Other manufacturing industries ..................... 27,31,39 91,458 81,690 80,714 135,255 145,926 (S) D) 54,963 (S)
Nonmanufacturing...........coceeereerrereiereenrenseneenes 141,730 140,246 135,111 123,918 97,973 187,421 171,370
Transportation and utilities...........c.ccoerereirrinn] 40-42,44-49 135,133 68,134 153,224 109,494 (D) 417,472 140,208
Communications............cccc.e... 48 (D) 40,955 (D) (D) (D) 0 124,749 (S)
Telephone communications.... 481 (D) 0 (D) 0 (D) 0 124,604 (S)
Other communications...............ccc.evuene 482-484,489 84,028 40,955 (D) (D) 0 0 (D)
Electric, gas, and sanitary services............. 49 (D) 102,330 (D) 108,379 (D) 422,472 (D)
Other transportation and utilities.................. 40-42,44-47 (D) 91,155 (D) (D) (D) (D) 234,592
Trade. ..o e 50-59 (D) 166,281 132,561 181,430 150,479 (D) 238,956
Finance, insurance, and real estate.................] 60-65,67 (D) 102,163 (S) (D) 100,060 (S) 122,163 (S) (D) 42,829
SEIVICES. ... 701,72,73,75-81, 143,277 149,105 137,212 110,725 79,154 169,814 (D)
83,84,87,89
BUSINESS SEIVICES......cverveireieieereieene 73 123,974 114,446 101,790 126,360 82,666 (D) 292,608 (S)
Computer and data processing
SEIVICES..cvovreeeererreenes 737 124,766 117,139 101,080 126,285 83,404 (D) (D)
Other business Services...........c.coceene.. 731-736,738 95,896 26,375 121,607 129,573 38,466 (D) 230,542

See explanatory information and SOURCE at end of table.
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Table A-55. R&D funds per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1997

Page 3 of 3
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees employees employees employees employees employees
[Dollars]
Health SErVICES.........ovnrerrereirrireeeiriierinnenns 80 (D) 36,927 6,39 (S) 107,065 (S) (D) (D) 0
Offices and clinics of medical doctors,
hospitals, medical and dental labs...., 801,806,807 (D) 32,932 (D) (D) 0 (D) 0
Other health Services.........cccoureerevriens 802-805,808-809 100,372 (S) 88,133 (D) (D) (D) 0
Engineering and management services...... 87 186,234 199,799 223,701 47,536 (S) (D) (D) (D)
Engineering, architectural, and
SUMVEYING. ccvvveeeceeererrene 871 104,608 136,571 153,737 59,978 (S) (D) (D) 0
Research, development, and testing...... 873 (D) 229,443 280,532 (D) 0 (D) (D)
Other engineering and management
SEIVICES....oereererreeene 872,874 (D) 217,670 115,581 (S) (D) (D) (D) 0
Other SEIVICES.......ovurvererrereereireeeieeiesesseneens 701,72,75-79,81, (D) 105,126 147,365 98,482 (D) (D) (D)
83,84,89
Other nonmanufacturing industries *................ 07-12,14,15, 85,625 81,545 38,803 84,087 (S) 184,313 (D) (D)
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries.” As a result, statistics for "Other manufacturing industries" and
for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

NOTES: The number of full-time-equivalent R&D scientists and engineers used to estimate the cost per R&D scientist or engineer is the arithmetic mean of the numbers of R&D scientists and
engineers reported for January in two consecutive years. This number is then divided into the total R&D expenditures of the earlier year, and the ratio is attributed to the earlier year.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-56. R&D funds per R&D scientist or engineer in R&D-performing companies ranked by size of R&D program: 1987-97
Companies ranked by

size of R&D program 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
[Dollars]
First 4. 222,600 226,200 218,100 219,600 213,200 202,492 252,629 | 218,906 234,791 231,784 229,602 (S)
NEXE 4o 196,900 210,700 225,800 249,000 223,700 238,950 199,559 | 245,626 (S)| 188,928 (S)| 185,032 (S)| 180,389
NEXE 12, 141,600 153,000 148,700 129,100 159,900 170,276 199,118 | 188,437 190,548 202,670 238,022 (S)
NEXt 20.......cvirvemrreeneeeeiresienes 146,300 154,500 132,500 145,800 (S) (S) (S) | 182,699 204,159 210,552 213,496
NEXt B0.......cveereereieeireeeeirerienes 128,700 141,300 145,400 164,200 170,500 181,760 193,925 | 181,163 196,023 202,405 206,350
Next 100.........ocveemmeerrineererirerienes 128,600 137,300 141,900 137,000 169,000 173,101 138,227 | 174,524 162,707 160,560 155,255
Next 200.........cervvnirerererneiniens 110,800 124,500 106,100 120,200 121,000 126,545 140,292 | 156,025 152,977 151,812 157,347
Average of above 400 R&D
performing companies.............. 153,100 160,600 161,500 161,200 169,000 158,098 154,814 | 174,536 167,339 168,362 171,495

KEY: (S) = Indicates imputation of more than 50 percent. Prior to 1993, data have been withheld.

NOTES: The number of full-time-equivalent R&D scientists and engineers used to estimate the cost per R&D scientist or engineer is the arithmetic mean of the numbers of R&D scientists

and engineers reported for January in two consecutive years. This number is then divided into the total R&D expenditures of the earlier year, and the ratio is attributed to the
earlier year.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for
1990 and earlier years. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-57. Domestic employment of R&D-performing companies, by industry and size of company: 1996-97

Page 1 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees | employees | employees | employees | employees | employees
[In thousands)]
1996

AlLINAUSEHIES. ... 18,102 1,831 806 2,838 2,041 2,734 7,852
ManUFACHUNING. ....cvueereeciceeieee s 11,347 1,251 618 2,095 1,377 2,021 3,984
Food, kindred, and tobacco products...........c.cccoceurinirenee 20,21 1,085 51 40 217 114 161 500
Textiles and @apparel.........cccccvenrienenieneneseseeeeis 22,23 430 53 (D) 105 59 141 (D)
Lumber, wood products, and furniture...........ccocooeeereuneenee 24,25 331 45 (D) 74 67 (D) (D)
Paper and allied products.............cccoeeereeincerenincnenineees 26 560 18 7 100 41 155 239
Chemicals and allied products...........cccocverrcencnieneennnns] 28 1,049 64 38 198 168 281 301
Industrial chemicals............ccovuveeirrnienrnsreerereseiens 281-82,286 444 19 20 75 61 129 140
Drugs and mediCings...........ocuveeeererrerereeneeneeineireeeeene 283 304 6 (D) 53 40 105 (D)
Other ChemiCalS.........o.evrvererrereieiee e 284-85,287-89 301 38 (D) 70 67 47 (D)
Petroleum refining and extraction..............ccccoeeverierennee. 13,29 286 10 (D) 17 (D) 133 121
Rubber products............cccevnnnee 30 453 67 57 145 (D) 58 (D)
Stone, clay, and glass products.... 32 190 21 10 67 33 60 0
Primary metals.........coouevcriecniecsecse e 33 406 42 10 68 96 88 102
Ferrous metals and products...........c.cccevvverierrererennns 331-32,3398-99 208 26 (D) 42 63 (D) (D)
Nonferrous metals and products...... 333-36 198 16 (D) 26 33 (D) (D)
Fabricated metal products...........cccocoveninirncninnrninnes 34 604 121 (D) 139 65 157 (D)
MAChINEIY......coeieiieieeieiree et 35 1,322 197 77 399 183 279 186
Office, computing, and accounting machines.............. 357 278 15 (D) 26 44 65 (D)
Other machinery, except electrical............cccooenrninenee 351-56,358-59 1,044 182 (D) 373 140 214 (D)
Electrical equIPMeNt.........ccovevreeieeecerenenereeeeene 36 1,388 170 115 269 133 210 491
Radio and TV receiving equipment............c.coceveneenen. 365 29 8 4 10 (D) 0 0
Communication eqUIPMEN..........ccevrerniereereereireerernens 366 231 33 20 54 (D) (D) (D)
Electronic components............ccccveereveeneseeesennn, 367 551 69 49 108 48 (D) (D)
Other electrical equipment...........cccocevererrerenieiennnd 361-64,369 576 60 42 97 45 116 217

See explanatory information and SOURCE at end of table.
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Table A-57. Domestic employment of R&D-performing companies, by industry and size of company: 1996-97

Page 2 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees | employees | employees | employees | employees | employees
[In thousands)]
1996

Transportation equipmMenNt............ccocrrrereenereeieineeeenesd 37 1,948 22 39 58 231 131 1,468

Motor vehicles and motor vehicles equipment............. 371 959 (D) (D) 23 55 87 744

Other transportation equipment............cccocvireunenenn. 373-75,379 284 (D) 0 19 (D) (D) 85

Aircraft and misSiles..........covvnrrrnrreineirniniesiennenes 372,376 705 6 (D) 17 (D) (D) 639

Professional and scientific instruments.............ccccccvevnen. 38 608 98 (D) 152 71 (D) 219

Scientific and mechanical measuring instruments....... 381-82 294 50 28 57 20 (D) (D)

Optical, surgical, photographic, and

Other INSrUMENTS........ccveviveiecsee e 384-87 314 48 (D) 95 51 (D) (D)

Other manufacturing indUSEHEs..........coceeurerrininienees 27,31,39 686 273 48 85 62 91 128

NONMANUFACIUIING ©...vvovviveiccsee e 6,755 580 188 743 664 713 3,868

Transportation and Utilities...........cccocoernirsninienenene 40-42,44-49 2,017 17 3 140 147 191 1,518

COMMUNICALIONS......couveececereeineeeieierieeeeeeesesei e 48 826 5 (D) (D) (D) 0 (D)

Telephone communications............c.cceoerirenceneenenc 481 815 0 0 0 (D) 0 (D)

Other commuNICatioNs............coeureererereeeieineieieene] 482-484,489 1 5 (D) (D) 0 0 0

Electric, gas, and sanitary Services...........cccoeverreence. 49 593 5 (D) 127 132 (D) 167

Other transportation and utilities.............cc.everieinns 40-42,44-47 599 8 0 9 (S) (D) (D) 542

TrAOE. e 50-59 1,577 166 75 163 238 87 849

Finance, insurance, and real estate . 60-65,67 724 12 2 163 81 (D) (D)

SEIVICES. ... ettt 701,72,73,75-81, 2,219 312 92 239 151 393 1,033

83,84,87,89

BUSINESS SEIVICES......coceiireceieeceee e 73 1,422 161 70 139 119 143 790

Computer and data processing services . 737 540 143 65 113 50 (D) (D)

Other bUSINESS SEIVICES.........curevrvrereieieireinieireens 731-736,738 882 17 5 26 69 (D) (D)

Health SEIVICES.......cvvuieerreeienerrereee e 80 91 15 (D) 13 (D) 50 0
Offices and clinics of medical doctors, hospitals,

medical and dental 1abs...........ccccoeveiriercriinnnd 801,806,807 74 14 (D) (D) 0 50 0

Other health Services..........ccocvevieirevseeresieiennnd 802-805,808-809 17 (S) 2 (D) (D) (D) 0 0

See explanatory information and SOURCE at end of table.
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Table A-57. Domestic employment of R&D-performing companies, by industry and size of company: 1996-97

Page 3 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees | employees | employees | employees | employees | employees
[In thousands)]
1996
Engineering and management Services..........cc.coc...... 87 507 123 (D) 67 (D) 76 (D)
Engineering, architectural, and surveying............... 871 140 41 (D) 43 (D) 44 0
Research, development, and testing...........cccccee.c.. 873 302 53 (D) 5 0 (D) (D)
Other engineering and management services........| 872,874 65 29 (D) 19 0 (D) 0
Other SEIVICES.......uveueereeeireieereieereeseseseiseeseeeeseseesenens 701,72,75-79,81, 199 13 2 20 (D) 123 (D)
83,84,89
Other nonmanufacturing industries .........c.ceoerenirencene 07-12,14,15, 218 73 15 38 46 (D) (D)
161-162,17
1997
AlLINAUSTIES. ...t 20,221 1,975 790 2,860 2,254 3,188 9,154
ManUACHUNING. ....veeerieeiece e 11,700 1,235 626 2,090 1,403 2,170 4,176
Food, kindred, and tobacco products............ccceerrrernnnee. 20,21 1,217 67 9 245 120 229 465
Textiles and apparel..........ccccocvvevvvvnnee. 22,23 384 40 (D) 112 21 112 (D)
Lumber, wood products, and furniture............ccccoeereeunnen 24,25 252 20 41 68 65 59 0
Paper and allied products............cccoeveveierveernerieseenennns 26 547 16 2 (S) 84 48 162 235
Chemicals and allied products...........ccoeveererrinreirennnen) 28 1,019 72 23 205 195 276 248
Industrial chemicals.............. 281-82,286 411 16 (D) 86 83 109 (D)
Drugs and MediCiNgS........ccvveeerereenrieinreeeneeinesenees 283 316 23 2 54 49 89 99
Other ChemiCalS...........ocvrerierienrireieeseneneeseeeenend 284-85,287-89 292 33 (D) 64 63 78 (D)
Petroleum refining and extraction............cccccoooereneninnenee 13,29 241 1 2 33 0 114 90
RUbDEr Products........covvrereieinrnenee e 30 475 73 62 149 (D) 67 (D)
Stone, clay, and glass products............ccccoeeeeereneeinennnss] 32 163 10 8 31 33 81 0
Primary Metals..........coeverrerrerrinireeirensesese e 33 494 12 34 82 122 143 102
Ferrous metals and products...........c.ccoereeircneninnene. 331-32,3398-99 301 2 2 41 101 (D) (D)
Nonferrous metals and products.............ccoceverenicenes 333-36 193 10 32 41 21 (S) (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-57. Domestic employment of R&D-performing companies, by industry and size of company: 1996-97

Page 4 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees | employees | employees | employees | employees | employees
[In thousands)]
1997
Fabricated metal products...........cccocoveninirncninnrninnes 34 681 127 (D) 160 64 171 (D)
MAChINEIY......coeieiiieeieeree et 35 1,387 204 74 324 204 275 305
Office, computing, and accounting machines.............. 357 419 20 (D) 44 61 83 (D)
Other machinery, except electrical............cccooenrninenee 351-56,358-59 968 184 (D) 281 144 193 (D)
Electrical eqUIPMENL.........cccovevveiiveieeeieeeee e 36 1,586 167 99 287 235 195 604
Radio and TV receiving equipment...........ccccccvvvrevnnen. 365 14 3 (D) 10 0 0 (D)
Communication eqUIPMENt..........ccoceiveirrieirenieieinns 366 378 37 (D) 49 116 0 (D)
Electronic components............ccccveereveeneseeesennn, 367 491 83 42 96 69 86 (D)
Other electrical equipment...........cccocvvererrerrenienennnd 361-64,369 703 44 37 132 50 109 331
Transportation equipmMenNt............ccocrrrereenereeieineeeenesd 37 1,834 40 42 54 101 134 1,463
Motor vehicles and motor vehicles equipment............. 371 1,023 (D) 39 18 (D) 102 766
Other transportation equipment............cccocovvrirenenn. 373-75,379 87 0 (D) 13 (D) (D) (D)
Aircraft and misSiles...........covvnrnrenerenerninieessennees 372,376 725 (D) (D) 23 38 (D) (D)
Professional and scientific instruments..............cccocovvuneen. 38 676 90 40 158 72 43 272
Scientific and mechanical measuring instruments....... 381-82 381 64 26 57 26 (D) (D)
Optical, surgical, photographic, and
Other INSrUMENTS........ccveviveiecsee e 384-87 295 26 15 101 46 (D) (D)
Other manufacturing industries "..........ccoc.ccoevvvrerevvrerrionnee, 27,31,39 743 296 32 97 77 109 132
NONMaNUfaCtUIING.......cvcvivercciieeee e 8,521 740 164 770 851 1,018 4,978
Transportation and utilities.... 40-42,44-49 3,980 15 4 142 438 166 3,215
COMMUNICALIONS.......couveeeeerieineieeseeeeieeeeeeesesei e 48 1,109 2 (D) 5 314 0 (D)
Telephone communications............c.cceoerirenceneenenc 481 1,050 0 0 0 314 0 736
Other commuNICations............coeurereeereeeeeireieieene] 482-484,489 59 2 (D) 5 0 0 (D)
Electric, gas, and sanitary Services...........cccoeverreence. 49 525 3 (D) 128 (D) (D) (D)
Other transportation and utilities..............cceveriennnn 40-42,44-47 2,346 1 (D) 8 (S) (D) (D) 2,290
TrAOE. e 50-59 1,655 272 10 162 137 508 567
Finance, insurance, and real estate............cccccoooeneninenee 60-65,67 584 33 (D) 62 68 (D) (D)

See explanatory information and SOURCE at end of table.
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Table A-57. Domestic employment of R&D-performing companies, by industry and size of company: 1996-97

Page 5 of 5
Size of company
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000
Industry SIC code Total 500 999 4,999 9,999 24,999 or more
employees | employees | employees | employees | employees | employees
[In thousands)]
1997
SEIVICES. ...ereririeieisee sttt 701,72,73,75-81, 2,036 319 118 358 141 288 812
83,84,87,89
BUSINESS SEIVICES......coceeireceiececeeecese e 73 1,318 172 56 139 97 76 777
Computer and data processing services................. 737 510 163 (D) 108 65 (D) 90 (S)
Other bUSINESS SEIVICES.........curerrvrerireieereieieireens 731-736,738 807 9 (D) 32 32 (D) 687
Health SErVICES. ... e 80 109 16 2 36 0 55 0
Offices and clinics of medical doctors, hospitals,
medical and dental labs...........cccccceeviiiiinnnne. 801,806,807 97 14 2 27 0 55 0
Other health SErVICES.........ovuevveerrrneirerereireieend 802-805,808-809 12 3 0 9 0 0 0
Engineering and management Services..........c.coc...... 87 325 108 29 50 (D) 83 (D)
Engineering, architectural, and surveying............... 871 148 47 (D) 39 (D) 47 0
Research, development, and testing...........cccocc..c.. 873 98 51 9 3 0 (D) (D)
Other engineering and management services........| 872,874 79 10 1 8 (D) (D) 0
Other SEIVICES.......uveueereeeireieereieereeseseseiseeseeeeseseesenens 701,72,75-79,81, 284 23 31 133 (D) 74 (D)
83,84,89
Other nonmanufacturing industries ".............cccccc.uereneeen 07-12,14,15, 266 101 (D) 46 67 (D) (D)
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without
regard to industry classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for
companies in "Other manufacturing industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing
industries." As a result, statistics for "Other manufacturing industries" and for "Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-58. R&D scientists and engineers per 1,000 employees in R&D-performing companies, by industry and size of company: 1987-97

Page 1 of 3
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
AILINGUSHTIES "...covvvererrviereesreeeeee e NA NA NA NA NA NA NA 44 47 49 47
Distribution by industry:
Manufacturing..........cceverrereeeirerererninrenerereieens 45 46 46 47 50 51 52 47 54 56 58
Food, kindred, and tobacco products................ 20,21 7 8 8 8 9 9 9 8 10 10 9
Textiles and apparel........cccccvevvercviercsinennes 22,23 4 (S) (S) 6 7 8 7 7 10 9 8
Lumber, wood products, and furniture............... 24,25 5 5 5 6 5 6 16 7 12 10 14
Paper and allied products..........c..cccouceuerrirennen. 26 11 11 13 16 17 19 19 15 20 (S) 20 19 (S)
Chemicals and allied products............cccccrvvnnee 28 68 69 69 69 69 71 80 84 78 85 88
Industrial chemicals...........cccoovvenieneeniereenen. 281-82,286 52 54 56 59 60 61 58 63 67 70 65
Drugs and medicines 283 98 94 92 96 95 116 138 141 141 142 143
Other chemicals......... 284-85,287-89 61 60 60 53 53 43 51 53 38 49 60
Petroleum refining and extraction..................... 13,29 20 24 26 26 26 27 27 23 26 32 33
Rubber products............cco.evneeneereinniernineneenes 30 19 (S) 26 32 38 33 24 21 21 22 24
Stone, clay, and glass products...........ccoc.evenes 32 24 26 26 24 24 23 21 19 22 19 24 (S)
Primary metals..........coovvrrrenrinininensineseieenn. 33 12 12 12 11 11 11 11 14 9 14 13 (S)
Ferrous metals and products............cc.c........ 331-32,3398-99 9 9 8 7 7 7 9 7 6 8 13 (S)
Nonferrous metals and products.................., 333-36 16 17 16 15 (S) (S) 15 23 12 20 13
Fabricated metal products...........c..ccecvvvverennee. 34 17 17 (S) 20 19 16 21 15 15 17 19
MaCRINEIY......coeeeereeeeeeeceseree e 35 67 66 71 73 74 74 61 59 75 67 81
Office, computing, and accounting
machines..........c....... 357 115 114 126 131 137 139 124 157 173 163 158
Other machinery, except electrical............... 351-56,358-59 29 29 31 33 36 37 41 39 55 42 47
Electrical equipment........c.cocovvrerniieinne 36 65 71 68 66 67 65 75 75 91 98 108
Radio and TV receiving equipment... 365 45 45 44 30 30 28 51 43 56 55 87
Communication equipment............ccocoveerenee 366 73 94 96 89 91 (S) (S) 153 (S) 147 (S) 163 (S) 182
Electronic components.......... 367 86 100 96 89 95 92 122 104 142 (S) 137 136 (S)
Other electrical equipment 361-64,369 28 26 30 38 43 44 31 29 38 37 49
Transportation equipment...........ccocvvreereeneenns 37 68 72 71 68 73 76 70 68 78 83 79 (S)
Motor vehicles and motor vehicles
equipment.........c....... 371 42 41 41 43 49 51 54 50 53 67 63
Other transportation equipment.................... 373-75,379 38 40 52 45 (S) (S) (S) 43 26 12 35
Aircraft and missiles..........ccccoovrerrinieninnenns] 372,376 91 103 101 96 98 101 94 108 121 134 106 (S)

See explanatory information and SOURCE at end of table.
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Table A-58. R&D scientists and engineers per 1,000 employees in R&D-performing companies, by industry and size of company: 1987-97

Page 2 of 3
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Distribution by industry:
Professional and scientific instruments............. 38 71 62 59 71 (S) (S) (S) 99 100 (S) 106 98 (S)
Scientific and mechanical measuring
instruments............... 381-82 85 84 96 95 (S) (S) (S) 127 135 (S) 145 115 (S)
Optical, surgical, photographic, and
other instruments...........coocoeveeveererinnnns 384-87 63 48 28 17 (S) 59 98 60 64 69 77
Other manufacturing industries .........c.cccceee.) 27,31,39 18 17 14 14 14 14 32 14 16 49 37
Nonmanufacturing ™......cccccccccevevevevvveeeriisssnn NA NA NA NA NA NA NA 36 35 36 32
Transportation and Utilities...........cc.cooerrrenrinnenc 40-42,44-49 NA NA NA NA NA NA NA NA 14 15 4
CommUNICAtIONS........ccevevreeseeee e 48 NA NA NA NA NA NA NA NA 28 30 8 (S)
Telephone communications..................... 481 NA NA NA NA NA NA NA NA 28 29 7(S)
Other communications..........ccccceveeveennas 482-484,489 NA NA NA NA NA NA NA NA 96 74 10
Electric, gas, and sanitary services.............. 49 NA NA NA NA NA NA NA NA 6 (S) 7 2
Other transportation and utilities................... 40-42,44-47 NA NA NA NA NA NA NA NA 1 1 2
Trade......ccoveveeeeecieeeeee s 50-59 NA NA NA NA NA NA NA NA 25 25 28
Finance, insurance, and real estate... . 60-65,67 NA NA NA NA NA NA NA NA 13 22 31 (S)
SBIVICES ..ottt 701,72,73,75-81, NA NA NA NA NA NA NA NA 75 65 83
83,84,87,89
BUSINESS SEIVICES.....cocvevevererererereieievevereieiae 73 NA NA NA NA NA NA NA NA 64 62 80
Computer and data processing
SEIVICES....ovveereerierrans 737 NA NA NA NA NA NA NA NA 149 158 201
Other business Services..........c..ccoeueenee. 731-736,738 NA NA NA NA NA NA NA NA 4 3 3
Health SEIVICES.......cvvevevereeeeereere e 80 NA NA NA NA NA NA NA NA 35 73 43
Offices and clinics of medical doctors,
hospitals, medical and dental labs...... 801,806,807 NA NA NA NA NA NA NA NA 38 85 41
Other health Services..........ccocovvvevevrnnnns 802-805,808-809 NA NA NA NA NA NA NA NA 24 17 59
Engineering and management services....... 87 NA NA NA NA NA NA NA NA 163 89 168
Engineering, architectural, and
SUMVEYING.ceoveeereeereienens 871 NA NA NA NA NA NA NA NA 113 (S) 129 142
Research, development, and testing....... 873 NA NA NA NA NA NA NA NA 392 82 289
Other engineering and management
SEIVICES....cvvrrrirnan, 872,874 NA NA NA NA NA NA NA NA 28 36 67

See explanatory information and SOURCE at end of table.
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Table A-58. R&D scientists and engineers per 1,000 employees in R&D-performing companies, by industry and size of company: 1987-97

Page 3 of 3
Industry and size of company SIC code 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Other SEIVICES......c.vvuerrerrieineiseieeieiieend 701,72,75-79,81, NA NA NA NA NA NA NA NA 10 21 16
83,84,89
Other nonmanufacturing industries .................. 07-12,14,15, NA NA NA NA NA NA NA NA 14 78 78
161-162,17
Distribution by size of company:
[Number of employees]

TOtal o] NA NA NA NA NA NA NA 44 47 49 47
Fewer than 500.........ccccouermenerneinernneineeineeneenns NA NA NA NA NA NA NA 60 85 97 102
50010 999......coirieieiee s NA NA NA NA NA NA NA 42 44 47 52
1,000 £0 4,999.......occvrerrieeeeeae NA NA NA NA NA NA NA 41 45 46 48
5,000 10 9,999......cccmiimieriie s NA NA NA NA NA NA NA 31 32 40 45
10,000 10 24,999.......ccoviirrerreiirereeieeeenne NA NA NA NA NA NA NA 31 37 38 37
25,000 OF MOTE.......coorrererrcrneirreieesersneesessenenend NA NA NA NA NA NA NA 48 45 45 39 (S)

' Until 1995, this table included only manufacturing companies.

KEY: (S) = Indicates imputation of more than 50 percent. For years prior to 1993, data have been withheld.

NA = Not available.

NOTES: The number of R&D scientists and engineers per 1,000 employees for 1995 is derived by dividing the arithmetic mean of scientists and engineers employed in January 1995 and January 1996 by
the number of employees in all activities in March 1995. Similar procedures were used for earlier years.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the nonmanufacturing
industries and small firms in all industries. As a result of the new sample design, statistics for 1991 and later years are not directly comparable with statistics for 1990 and earlier years. See the

technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table A-59. R&D funds per employee in R&D-performing companies, by size of company: 1987-97

Size of company
[Number of employees] 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Total (company, Federal, and other) R&D funds per employee
Total...eeceeeneeieene 5,338 5,594 5,920 6,291 6,842 7,366 7,225 6,945 7,439 7,992 7,791
Fewer than 500................... 5,553 5,377 5,660 6,339 7,279 7,493 8,718 6,041 8,611 11,056 12,183
50010 999.....cnrrnireiirerind 3,121 2,906 3,197 3,826 (T 14,206 5,184 5,043 5,620 5,755 6,287
1,000 10 4,999......c.covvrirrennn. 3,395 3,223 3,404 3,738 4,243 4,907 5,046 5,377 6,201 6,439 6,849
5,000 10 9,999.......cccouvrerinennd 3,210 3,992 4,158 4,456 4,706 5,253 5,379 4,771 4,975 5,652 6,331
10,000 to 24,999..........cee.... 3,668 3,713 3,607 4,401 5,223 5,468 5,294 5,406 6,445 7,375 6,747
25,000 or more..........cevvnee. 7,035 7,388 7,863 8,005 8,252 8,908 9,123 9,305 8,738 8,890 7,990

Company and other (except Federal) R&D funds per employee
Total...ceeeeeeeieeeeeenne 3,562 3,844 3,607 4,401 5,322 5,839 5,834 5,682 6,118 6,685 6,608
Fewer than 500................... 4,811 4,782 5,201 5,701 6,242 6,384 7,828 5,559 7,589 9,800 11,065
50010 999.....convrniieirerind 2,859 2,677 3,029 3,598 (T 13,937 4,871 4,792 5,350 5,484 5,810
1,000 10 4,999........covvrirrnnnn. 2,799 2,761 2,990 3,346 3,817 4,488 4,623 5,094 5,910 6,259 6,660
5,000 10 9,999.......ccovvreriennd 2,682 3,335 3,624 4,286 4,228 4,764 4,935 4,625 4,848 5,423 6,059
10,000 to 24,999..........cee.... 2,969 3,163 3,217 3,863 4,106 4,282 4,400 4,622 5,710 6,998 6,461
25,000 or more.............cc...... 4,010 4,402 5,016 5,251 5,739 6,404 6,691 6,783 6,363 6,455 5,884

KEY: (T) = Data not separately available.
NOTES: Averages were derived by dividing total and company R&D funds for a calendar year by employment data for March of that year.

As a result of a new sample design, statistics for 1988 91 have been revised since originally published. These statistics now better reflect R&D performance among firms in the
nonmanufacturing industries and small firms in all industries. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table A-60. Concentration of total employment in R&D-performing companies ranked by size of R&D program: 1987-97

Companies ranked by 1987 1992 1997

size of R&D program [Percent]
First 4 (1-4)....oovvevenreenne. 7 7 7 7 7 7 6 6 6 6 5
Next 4 (5-8)....cvverreerreenne. 4 3 3 3 3 3 2 2 2 2 2
Next 12 (9-20)......ceerreenne. 6 6 6 5 5 5 5 4 4 4 3
Next 20 (21-40)................ 6 5 4 5 4 4 4 4 4 4 4
Next 60 (41-100).............. 8 9 10 9 9 8 8 7 7 7 6
Next 100 (101-200).......... 7 8 8 8 10 9 9 8 7 8 6
Next 200 (201-400).......... 9 9 9 1 10 10 10 9 9 9 11
All others........coovvvrreenneens 53 53 53 52 52 47 55 59 61 59 63

NOTE:  Asaresult of a new sample design, statistics for 1988 91 have been revised. These statistics now better reflect R&D performance
among firms in the nonmanufacturing industries and small firms in all industries. See the technical notes for more information.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997

175



SECTION B. TECcHNICAL NOTES

Page

SURVEY METHODOLOGY ...eevuntetneeeeneeeeeeeeeeeeeteeseteeserneeesnnesesnaesenneeeens 179
REPORTING UNIT ..euiiiiiiiiii ettt e e e e e eans 179
FRAME CREATION ...covuiiiiiiiee ittt e et e et e e et e e e eaaeeeesaneeesananaes 179
DEFINING SAMPLING STRATA ..vviiittieeeiieeeeetteeeeettieeeetsnneesssnneesssneeeessnnns 179
IDENTIFYING CERTAINTY COMPANIES ...civvuuiiiiineeeiineeeeenneeeeeneeeesenneeesannns 179
FRAME PARTITIONING ...couviiiiiiiii ettt ettt e e e e e e eeas 180
IDENTIFYING “ZERO” INDUSTRIES ...euuuiiiiiteeeieneeeeieieeeersneeeeenneeeesnneeessnnns 180
SAMPLE SELECTION ...cvvuuutettunneeteuneeetstneeessnnneeessnneesssneesssssneesssssnseesssmnneesses 180
PROBABILITY PROPORTIONATE TO SIZE ..cvuuiiiiiieeeiiiieeeeiieeeeieeeeeevaneeeesnnnns 184
SIMPLE RANDOM SAMPLING ...covuutiiiiiieeeteieeeeeieeeeeeeeeeeereieeeesaaeeeesanneeenas 184
SAMPLE STRATIFICATION AND RELATIVE STANDARD ERROR CONSTRAINTS ..... 184
SAMPLE SIZE ..evuiiiiiiee ettt e et e e et e s etaaseeesaaeeetaaeeessannaeesas 185
WEIGHTING AND MAXIMUM WEIGHTS ....uuiiiiniiiiiiiiieeiieeeiieeei e e eeaeens 191
SURVEY QUESTIONNAIRES ....ccvvvttirereeereeeaeeeeeeeeeeaeeeassesaeeaassssnnnnnssssssssssssssssseeees 191
QUESTIONNAIRE CONTENT ...ccviiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeenensnassseseeeees 191
NUMBER OF QUESTIONNAIRES SENT ..cccceeeiieiurririeeeeeeeensinenrneeeeeseeessssnnssseeees 191
FOLLOW-UP FOR SURVEY INONRESPONSE .....uutiiiviinietinnneeeeineeeenneeeeraneeeesnnnnes 192
IMPUTATION FOR ITEM INONRESPONSE ....uuiiiuniiiinieiiie et eeiieeeiieeeeneeeaneennnneees 192
RESPONSE RATES AND M ANDATORY VERSUS VOLUNTARY REPORTING................. 192
CHARACTER OF WORK ESTIMATES ...cevvuiiiiiiieiiiiiee ettt e eeaaeeeeenaans 192
STATE ESTIMATES ...ueiiiiietiiiee ettt ettt ettt e et e e e taaeeeesaaneeesaaneeeees 204
COMPARABILITY OF STATISTICS .vuuueeivuuneeitunneeerenneeeteneeessnneeessnneeessnnnes 223
REvISIONS TO HISTORICAL AND IMMEDIATE PRIOR YEAR STATISTICS ........cvn...... 223
YEAR-TO-YEAR CHANGES ... .ccttueiiiiiieeeieiiee e ettt e et e e et e e e e e e e eaaneeeeannnaes 223
SAMPLE DESIGN ....ceituiiiiiiieeiieee ettt e et e e e e e e e eeeeas 223
ANNUAL SAMPLE SELECTION ....cvvuuuiiiiiuneeeieiieeerinneeersnneeeersneesersnneeeeesnnnnss 223
INDUSTRY SHIFTS .evuuiiiiiiieiiiiee ettt e et e et e e e e e e eaa e e e raanns 223
CAPTURING SMALL AND NONMANUFACTURING R&D PERFORMERS.................... 224
TIME-SERIES AINALYSES ...cvvuuiiiiuteeiitieeeeeaieeeeeuieeseraneeeeraneesesnneesesnnneeesrnnns 225
COMPARISONS TO OTHER STATISTICAL SERIES ....ccuuuieiiiuneeeiiineeeeeineereennneeeennnns 225

177



SURVEY DEFINITIONS ..nvntenteeteee e e e e e e e ee e e e e et e e e e e seeaaaaenaans

REFERENCES

178



SURVEY METHODOLOGY!

REPORTING UNIT

The reporting unit for the Survey of Industrial
Research and Devel opment is the company, defined as a
business organization of one or more establishments
under common ownership or control. The survey includes
two groups of enterprises: (1) companies known to
conduct R&D, and (2) a sample representation of com-
panies for which information on the extent of R&D
activity is uncertain.

FraME CREATION

The Standard Statistical Establishment List, aBureau
of the Census compilation that contains information on
more than 3 million establishments with paid employees,
was the target population from which the frame used to
select the 1997 survey sample was created (see table B-1
for target population and sample sizes). For companies
with more than one establishment, data were summed to
the company level. Each firm was then assigned a single
SIC code based on the activity of the establishment having
the highest dollar value of payroll. This assgnment was
done on a hierarchical basis. The enterprise was first
assigned to the economic division (manufacturing or
nonmanufacturing) with the highest payroll, then to the
2-digit SIC code with the highest payroll within the
assigned division, then to the 3-digit SIC code with the
highest payroll within the assigned 2-digit industry.

The frame from which the survey sample was drawn
included all for-profit companies classified in nonfarm
industries. For surveys prior to 1992, the frame was
limited to companies above certain size criteria based on
number of employees.2 These criteria varied by industry.
Some industries were excluded from the frame because
it was believed that they contributed little or no R&D
activity to thefinal survey estimates. For the 1992 sample,
new industries were added to the frame; and the size

tInformation for this section was provided by the Manufacturing
and Construction Division of the U.S. Bureau of Census, which
collected and compiled these survey data for NSF. Copies of the
technical papers cited can be obtained from NSF's Research and
Development Statistics Program in the Division of Science Resources
Studies.

2See U.S. Bureau of Census (1994d).

3These industries are listed and discussed later under
“Comparability of Statistics.”

criteriawere lowered considerably and applied uniformly
to firms in al industries. As a result, nearly 2 million
enterpriseswith 5 or more employeeswere given achance
of selection. For comparison, the frame for the 1987
sample included 154,000 companies of specified sizes
and industries. The frame used to select the 1997 sample
was similar to those used to select the 1992—96 samples.

DEFINING SAMPLING STRATA

A fundamental changeinitiated in 1995 and repeated
for the 1996 and 1997 samples was the redefinition of
the sampling strata. For the survey years 199294, 165
sampling strata were established, each stratum corre-
sponding to one or more 3-digit-level SIC codes. The
objective was to select sufficient representation of
industries to determine whether aternative or expanded
publication levels were warranted. For the 1997 survey,
the strata were defined to correspond to publication-level
industry aggregations, and companies were assigned to
stratabased on their 3-digit SIC codes. A total of 40 such
levels were defined, corresponding to the origina 25
groupings of manufacturing industries used as strata in
sample designs before 1992 and to 15 new groupings of
nonmanufacturing industries.

IDENTIFYING CERTAINTY COMPANIES

The criteria for identifying companies selected with
certainty for the survey have been modified since 1994.
With a fixed total sample size, there was some concern
that representation of the very large noncertainty universe
by a smaller sample each year would be inadequate.
Before 1994, companies with 1,000 or more employees
had been selected with certainty, but it was observed that
the level of spending varied considerably and that many
of these companies reported no R&D expenditures each
year. Beginning in 1995, these companieswerethusgiven
chances of selection based only upon the size of their
R&D spending if they were in the previous survey or
upon an estimated R&D vaue if they were not. To fur-
ther limit the growth in the number of certainty cases
occurring each year, the certainty criterion—the size of
their R&D spending—was raised for the 1996 survey
from $1 million to $5 million; it remained at that level
for the 1997 survey.
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FrRAME PARTITIONING

The partitioning of theframeinto “large” and *“ small”
company components and the use of simple random
sampling (SRS) for the small company partition were
first introduced inthe 1994 survey. A study of 1992 survey
results showed that a disproportionate number of small
companies were being selected for the sample, often with
very large weights. These small companies seldom
reported R& D activity. This disproportion was a result
of the minimum probability rule (discussed later) used as
part of the independent probability proportionate to size
(PPS) sampling procedure, which was the only
procedure used prior to 1994. This rule increased the
probability of selection for several hundred thousand of
these smaller companies. With SRS, these smaller
companies can be sampled more efficiently than with
independent PPS sampling since thereis little variability
intheir size.

For 1995, total company payroll wasthe basisfor the
split between large and small partitions. For each industry
grouping, the largest companies representing the top 90
percent of thetota payroll wereincluded in the PPSframe.
The balance of smaller companies comprising the
remaining 10 percent of payroll for theindustry grouping
were included in the SRS frame. A benefit of this design
change was areduction in the maximum allowable weight
for selected companies (weighting and maximum weights
are discussed later).

For 1996 and 1997, total company employment was
the basis for partitioning the frame. The total company
employment levels defining the partitions were based on
the relative contribution to total R& D expenditures of
companies in different employment size groups in both
the manufacturing and nonmanufacturing sectors. In the
manufacturing sector, al companies with total employ-
ment of 50 or more were included in the large company
partition. In the nonmanufacturing sector, all companies
with total employment of 15 or more were included in
the large company partition. Companiesin the respective
sectors with employment below these values were
included in the small company partition. In the 1997
survey, the large company partition contained about
540,000 companies,; the small company partition con-
tained about 1.3 million companies. These counts were
comparableto thosein the 1995 (656,000 and 1.2 million,
respectively) and 1996 (560,000 and 1.3 million,
respectively) partitions.

IDENTIFYING “ZERO’ INDUSTRIES

Onefina modification in frame development for 1996,
which wasrepeated for 1997, wasthe designation of “zero
industries’ in thelarge company partition. Zero industries
were those 3-digit SIC industries having no R&D
expenditures reported in the survey years 1992-94—the
yearswhen estimates by 3-digit SIC industry wereformed.
It was decided to keep these industries in the scope of
the survey but to draw only alimited sample from them,
since it seemed unlikely that R&D expenditures would
be reported. SRS was used to control the number of
companies selected within these industries.

SAMPLE SELECTION

A significant revision in the procedure for selecting
samples from the partitions changed the development
and presentation of estimates from the 1996 survey; this
approach was repeated for the 1997 survey. A sample of
companies in the large company partition was selected
using PPS sampling in each of the 40 strata as in 1995.
The sample of companiesin the small company partition
was selected using SRSin only 2 stratarather than 40 as
in 1995. Companiesclassified in manufacturing industries
were selected to represent the group of all manufacturing
industries rather than each manufacturing industry
group. Similarly, companiesclassified in nonmanufactur-
ing industries were selected to represent the group of all
nonmanufacturing industries.

The purpose of selecting small companies from only
two strata was to reduce the variability in industry
estimates attributed to the random year-to-year selection
of the companies in an industry and the associated high
sampling weights. Consequently, estimates for individual
industry groups are not possible from these two strata.*
Statistics for the detailed industry groups are based only
on the sample from the large company partition.
Estimates from the small company partition are included
in statistics for total manufacturing, total nonmanufac-
turing, and al industries. For completeness, the estimates
also are added to the categories “other manufacturing”
and “ other nonmanufacturing.”

4However, estimates for companies in these groups are included
with their less detailed 2-digit SIC classifications in one table (table
A-2). In al other tables, they are added to the “other manufacturing”
and “other nonmanufacturing” classifications.
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Table B-1. Number of companies in the target population and selected for the sample, by industry: 1997

Page 1 of 3
1997 survey Companies reporting Companies
Companies Companies R&D expenditures for 1997 3 reporting no
Industry SIC code in target selected for Noncertainties * Certainties 2 Greater than or Less than R&D expenditures
population 1997 sample equal to $1 million|  $1 million for 1997 *
AllINAUSTTIES ... 1,817,224 23417 20,507 2,910 2,812 929 15,970
ManUfaCtUNNG..........overererireieierersene e 189,759 4,655 3,230 1,425 1,618 506 1,906
Food, kindred, and tobacco products .................... 20,21 2,583 159 97 62 72 25 54
Textiles and apparel........ccccoevcvieieeeiceeiee, 22,23 3,542 187 118 69 52 33 77
Lumber, wood products, and furniture.................... 24,25 3,325 171 125 46 32 36 84
Paper and allied products............ccccocvverrcrrierennee. 26 1,190 97 56 41 46 9 32
Chemicals and allied products...........cccccvvereernes) 28 1,241 248 83 165 185 19 20
Industrial chemicals.........ccoevevrnenininienes 281-82,286 304 72 14 58 64 2 3
Drugs and mediCings..........couervrrneeennriennen. 283 274 53 4 49 49 3 1
Other chemiCals.........cocevreeireenieninereneend 284 85,287 89 663 123 65 58 72 14 16
Petroleum refining and extraction............cccveuveenees 13,29 2,000 56 38 18 21 0 29
Rubber products............ccoevivernnnes 30 2,620 281 174 107 109 55 77
Stone, clay, and glass products.. 32 1,241 64 37 27 33 5 22
Primary metals..........ccccvevvivnnne. 33 1,247 98 46 52 60 12 22
Ferrous metals and products......... 331 32,3398 99 658 41 20 21 26 6 9
Nonferrous metals and products..............cc....... 333 36 589 57 26 31 34 6 13
Fabricated metal products...........cc.ccveveveierrirrinnnn. 34 4,604 407 284 123 124 82 144
MaCRINEIY......coeveireirererere e 35 4,684 335 164 171 238 33 39
Office, computing, and accounting machines.... 357 4,381 273 156 17 56 1 1
Other machinery, except electrical.................... 351 56,358 59 303 62 8 54 182 32 38
Electrical equipment..........ooovevirnencnnencnes 36 2,827 361 127 234 279 32 20
Radio and TV receiving equipment................... 365 103 20 4 16 15 2 0
Communication equipment..........c.cccoveereureernnn. 366 361 82 14 68 73 4 2
Electronic components...........ccveevevevrereriennns 367 1,243 134 42 92 105 13 6
Other electrical equipment...........cccovevrerieicnnnd 361 64,369 1,120 125 67 58 86 13 12
Transportation equipment.............ccoerenrneninennd 37 1,438 84 21 63 61 6 9
Motor vehicles and motor vehicles

equipment.......... . 371 752 41 12 29 28 6 4
Other transportation equipment..................c...... 373 75,379 448 15 6 9 9 0 2
Aircraft and missiles 372,376 238 28 3 25 24 0 3

See explanatory information and SOURCE at end of table.
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Table B-1.

Number of companies in the target population and selected for the sample, by industry: 1997

Page 2 of 3
1997 survey Companies reporting Companies
Companies Companies R&D expenditures for 1997 3 reporting no
Industry SIC code in target selected for Noncertainties * Certainties 2 Greater than or Less than R&D expenditures
population 1997 sample equal to $1 million|  $1 million for 1997 *
Professional and scientific instruments.................. 38 1,340 342 182 160 235 37 22
Scientific and mechanical measuring
instruments............... 381 82 687 203 114 89 139 30 10
Optical, surgical, photographic, and
other instruments..........cccooveevveeeccverererennns 384 87 653 139 68 71 96 7 12
Other manufacturing industries °............................ 27,31,39 155,877 1,765 1,678 87 71 122 1,255
NONMaNUfaCtUMNG ......covveveevireieeeeee e 1,627,465 18,762 17,277 1,485 1,194 423 14,064
Transportation and utilities............ccoeveererernnne, 40 42,44 49 29,003 896 731 165 71 35 648
CommuUNICAtIoNS........ccovvrveeerereeerereere e 48 3,696 320 233 87 17 9 236
Telephone communications.............ccccceee..) 481 1,135 32 21 11 9 1 19
Other communications............cccceeeeeeeerenenns 482 484,489 2,561 288 212 76 8 8 217
Electric, gas, and sanitary services................... 49 1,420 121 59 62 40 21 48
Other transportation and utilities 40 42,44 47 23,887 455 439 16 14 5 364
Trade.....cecveeeeeeeece e 50 59 231,574 4,736 4,629 107 122 70 3,729
Finance, insurance, and real estate....................... 60 65,67 36,230 835 764 71 42 8 669
SBIVICES ..ot 701,72,73,75 81, 171,420 6,022 4,946 1,076 928 249 3,947
83,84,87,89
BUSINESS SEIVICES.......covceieieeeveeceree e 73 41,166 1,508 1,164 344 396 67 785
Computer and data processing services...... 737 7,972 763 466 297 371 52 209
Other business Services...........ccccoeeevereeurnnne. 731 736,738 33,194 745 698 47 25 15 576
Health SEIVICES........cvvvveevereeeeceee s 80 37,361 827 785 42 17 16 674
Offices and clinics of medical doctors,
hospitals, medical and dental labs........... 801,806,807 19,191 476 440 36 11 15 385
Other health SErviCes.........coevevvereririrennns 802 805,808 809 18,170 351 345 6 6 1 289

See explanatory information and SOURCE at end of table.
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Table B-1. Number of companies in the target population and selected for the sample, by industry: 1997
Page 3 of 3
1997 survey Companies reporting Companies
Companies Companies R&D expenditures for 1997 3 reporting no
Industry SIC code in target selected for Noncertainties * Certainties 2 Greater than or Less than R&D expenditures
population 1997 sample equal to $1 million|  $1 million for 1997 *
Engineering and management services............ 87 22,979 2,440 1,772 668 499 155 1,498
Engineering, architectural, and surveying.... 871 8,694 1,235 923 312 155 110 849
Research, development, and testing............ 873 2,831 722 419 303 328 34 258
Other engineering and management
SErvices............ 872,874 11,454 483 430 53 16 1 391
Other SEIVICES......cvrerrierererrreineineesereeseeeeeeeees 701,72,75 79,81, 69,914 1,247 1,225 22 16 1 990
83,84,89
Other nonmanufacturing industries °................. 07 12,1415, 1,159,238 6,273 6,207 66 31 61 5,071
161 162,17

' Non-certainties are companies whose probability of selection is less than one.
2 Certainties are companies whose probability of selection is one. This includes companies whose 1996 R&D expenditures are equal to or greater than $5 million.
% This includes R&D-1L companies for which total R&D expenditure data were imputed.
* Does not include companies that did not respond to the survey or that did not indicate any information about R&D performance on a returned questionnaire.
5 Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry classification
to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries." Estimates for
nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and for "Other
nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



PROBABILITY PROPORTIONATE TO SI1ZE

For 1995, the distribution of companies by payroll
and estimated R&D in the large partition of the sample
was skewed as in earlier frames. Because of this skew-
ness, PPS sampling used in previous designs was an
appropriate selection technique for this group. That is,
large companies had a higher probability of selection than
did small companies. It would have been ideal if company
size could have been determined by its R&D expendi-
tures. Unfortunately, except for the companies that were
in a previous survey or for which there was information
from external sources, it was impossible to know the R&D
expenditures for every firm in the universe. Consequently,
the probability of selection for most companies was based
on estimated R&D expenditures.

Imputing R&D. Since total payroll was known for
each company in the universe, it was possible for the
1997 survey to estimate R&D from payroll using
relationships derived from 1996 survey data. Imputation
factors relating these two variables were made for each
industry grouping. To impute R&D for a given company,
the imputation factors were applied to the company
payroll in each industry grouping. A final measure was
obtained by adding the industry grouping components.
The effect, in general, was to give firms with large
payrolls higher probabilities of selection in accordance
with the assumption that larger companies were more
likely to perform R&D.

Estimated R&D values were computed for companies
in the small company partition as well. The aggregate of
reported and estimated R&D from each company in both
the large and small company partitions represented a total
universe measure of 1996 R&D expenditures. However,
assigning a value for R&D to every company resulted in
an overstatement of this measure. To adjust for the
overstatement, the universe measure for the 1997 survey
was scaled down using factors developed from the
relationship of the frame measure of 1996 R&D and the
1996 survey estimate. These factors, computed at levels
corresponding to published industry levels, were used to
adjust originally imputed R&D values so that the new
frame total for R&D at these levels approximated the
1996 published values. This adjustment provided for
better allocation of the sample among these levels.

SiMPLE RANDOM SAMPLING

Only two major strata were defined for samples in
the small company partition—manufacturing and
nonmanufacturing. The use of SRS implied that each

company within a stratum had an equal probability of
selection. The total sample allocated to the small company
partition was dependent upon the total sample specified
for the survey and upon the total sample necessary to
satisfy criteria established for the large company partition.
Once determined, the allocation of this total by stratum
was made proportionate to the stratum’s payroll contri-
bution to the entire partition.

SAMPLE STRATIFICATION AND RELATIVE

STANDARD ERROR CONSTRAINTS

The particular sample selected for each survey year
was one of a large number of the same type and size that
by chance might have been selected. Statistics resulting
from the different samples would differ somewhat from
each other. These differences are represented by estimates
of sampling error. The smaller the sampling error, the
more precise the statistic.

Controlling Sampling Error. The large company
partition was of primary concern, since it was believed
that nearly all of the R&D activity would be identified
from this sector. To control sampling error in the statistics
resulting from this portion of the frame, parameters were
specified to allocate the sample across various levels, or
strata, that corresponded to the 40 industry groupings
discussed earlier. These parameters determined the
sample size required to achieve a desired level of sam-
pling error for each stratum and were assigned so that
estimated errors of total R&D expenditures for industries
in these strata did not exceed certain levels. Sample sizes
among the strata were constrained only by the limit placed
on the total sample size dictated by the available budget.

Sampling Strata and Standard Error Estimates.
The practice, first implemented in the 1995 survey and
continued in the 1996 and 1997 surveys, of establishing
sampling strata corresponding to published industry
groupings meant that more efficient samples could be
selected for these groups than had resulted when using
the 165-strata design. Even the expansion of the number
of nonmanufacturing publication groupings resulted in
fewer sampling strata. The earlier designs defined 25
strata of 3-digit-SIC manufacturing industries, but pub-
lished only one category of nonmanufacturing industry.
Beginning with the 1995 sample design, 15 nonmanu-
facturing strata were defined for sampling and publication
levels. Since there was no mandate in any ensuing year
to make a major reduction in the sample of 17,600
companies for the large company partition selected under
the 165-strata design, it was possible to establish much
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tighter relative standard error constraints on the smaller
number of sampling strata. Thus, in 1997, 33 stratawere
assigned arelative standard error constraint of 1 percent,
while 7 strata were assigned a relative standard error
constraint of 0.5 percent. These constraints resulted in
an expected sample size of about 8,276 companies from
the large company partition. The minimum probability
rule (discussed later) was adjusted so as to raise the
expected sample size closer to the 17,000 level.

A limitation of the sample allocation process for the
large partition should be noted. The sampling errors used
to control the sample size in each stratum are based on a
universetotal that, in large part, wasimprovised. That is,
as previoudly noted, an R& D value was assigned to every
company in the frame, even though most of these
companies actually may not have had R&D
expenditures. The value assigned was imputed for the
majority of companies in the frame, and—as a
consequence—the estimated universe total and the
distribution of individual company values, even after
scaling, did not necessarily reflect the true distribution.
Estimates of sampling variability were nevertheless
based on thisdistribution. The presumption wasthat actual
variation in the sample design would be less than that
estimated, because many of the sampled companies have
true R&D values of zero, not the widely varying values
that were imputed using total payroll as a predictor of
R&D. Previous sample selectionsindicate that in genera
this presumption holds, but exceptions have occurred
when companies with large sampling weights have
reported large amounts of R&D spending. Thus, in
general, the 1 percent and 0.5 percent error levels
described earlier are conservative. See table B-2 for the
actual standard error estimates for selected items by
industry.

For the 1995 small company partition, 40 stratawere
identified. Also included was a separate stratum of
approximately 6,260 companies that could not be
classfied into an SIC code and therefore could not be
assigned to a stratum because of incomplete industry
identification in the Standard Statistical Establishment
List. Aswasdonefor 1994, asmall number of companies
was selected from thisgroup in the hopesthat an accurate
industry identification could be obtained at a later point.
The initial sample size specified for the small company
partition was 5,500 companies. The sample initially
allocated to agiven stratum was proportionate to its share
of total payroll for the small partition. For the 1996 and
1997 small company partitions, two strata (manufactur-
ing and nonmanufacturing) were identified, and a small

number of companies was selected from the group of
unclassifiable companies. For 1997, afinal sampleof 6,445
companies was selected from the small company
partition. The sampleinitialy allocated to the two strata
was proportionate to its share of total payroll for the
small company partition.

Nonsampling Error. In addition to sampling error,
estimates are subject to nonsampling error. Errors are
grouped in five categories: specification, coverage,
response, nonresponse, and processing. For detailed
discussions on the sources, control, and measurement of
each of these types of error, see U.S. Bureau of the
Census (1994b and 1994f).

SaMPLE SiZE

Thetarget sample sizeinitialy specified for the 1997
survey was 25,000 companies and, as described above,
was based primarily on compliance with predetermined
sampling error constraints established for the large
partition. The actual sample size was 23,417 companies.
The sample differed from the target for severa reasons.

Independent Sampling. First, the frame for the
large company partition was subjected to independent
sampling. Each company in the frame had an
independent chance of selection based on its assigned
probability—i.e., selection of acompany was completely
independent of the selection of any other company. In
independent (or Poisson) sampling, sample size itself is
a random variable, and the actual sample size will vary
around thetarget or “ expected” samplesize. Theoreticaly,
a sample of size zero or a sample the size of the entire
universeispossible, but the probabilities of these extremes
are so small that these areimprobable situations. In strata
where the expected sample size is more than 50, the
actual sample probably will bewithin afairly narrow range
so that increased variability is not a real problem.
However, in strata where the expected sample is small
(i.e., lessthan 10), gross over- or undersampling of the
strata is possible. In practice, the size of the originally
drawn sample is usually quite close to the specified size.
If thereistoo much deviation, however, the selection can
be repeated until it is closer to the target.

Minimum Probability Rule. Second, a minimum
probability rule was imposed for both partitions in the
sample. Asnoted earlier, for the large company partition,
probabilities of selection proportionate to size were
assigned each company, where size is the reported or
imputed R& D value assigned to each company. Selected
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Table B-2. Relative standard error for selected estimates, by industry and size of company: 1997

Page 1 of 5
Company- [ Company-
Number financed financed
Number of | Domestic | Domestic | of FTE Company R&D R&D Total Total
Industry and size of company SIC code R&D- net sales |employment| scientists and other | performed | contracted | Federal | fundsfor | funds for Total
performing| of R&D of R&D and Total funds for | outside of | to outside | funds for basic applied | funds for
companies | performers | performers | engineers R&D R&D U.S. |organizations] R&D research | research [development
[Percent]
All INAUSHHES. ... 3,741 3.6 8.8 14 1.0 1.2 0.4 4.3 1.0 5.5 32 1.1
Distribution by industry:
Manufacturing............cccvevrenrennen) 2,124 22 1.7 1.1 0.7 0.9 0.3 24 0.8 1.6 2.8 0.9
Food, kindred, and tobacco
PrOdUCES ..eeeeeecieeeeeiren. 20,21 97 55 10.8 8.7 7.0 7.0 0.5 46 0.0 38.1 32 10.7
Textiles and apparel..................... 22,23 85 57 5.9 8.4 2.6 2.7 0.4 412 0.0 20.9 1.7 23
Lumber, wood products,
and furniture...........oooverenennne 24,25 68 85 8.8 19.0 10.9 10.9 0.0 1.1 0.0 8.3 5.0 13.7
Paper and allied products............. 26 55 2.1 2.6 2.0 1.2 1.2 0.0 8.5 0.0 0.2 3.3 5.6
Chemicals and allied products..... 28 204 1.8 1.8 0.9 05 05 0.0 0.2 0.0 1.3 1.2 0.5
Industrial chemicals................. 281-82,286 66 35 2.6 2.2 0.8 0.9 0.0 24 0.0 47 14 0.6
Drugs and medicines..............] 283 52 1.7 3.7 0.8 0.5 0.5 0.0 0.3 0.0 0.0 2.0 0.2
Other chemicals..........c.cocune... 284-85, 86 35 2.8 2.0 25 25 0.0 0.2 0.0 13.8 1.3 41
287-89
Petroleum refining and
eXIraction........ccoovveereereereeennn. 13,29 21 16.3 49 1.0 0.5 0.5 0.0 0.0 0.0 0.0 0.8 1.0
Rubber products...........cc.cceeeeenns 30 164 24.8 46 10.5 25 25 24 1.1 0.0 5.0 7.9 34
Stone, clay, and glass products... 32 38 34 44 4.0 0.8 0.8 04 0.0 0.0 6.1 0.3 1.0
Primary metals..........cccooeneureinnnn. 33 72 14.1 13.7 114 12.9 13.9 2.7 3.6 10.2 20.5 2.7 30.3
Ferrous metals and
PrOAUCES.....eoerveererecicenend 331-32, 32 13.3 20.7 18.0 20.2 25.7 0.0 7.9 10.5 0.0 2.3 432
3398-99
Nonferrous metals and
PrOAUCES.....eoerveererecicenend 333-36 40 26.5 13.7 6.5 2.8 29 44 0.0 0.0 229 5.0 59
Fabricated metal products..........., 34 206 36 4.2 10.8 9.2 6.1 0.6 30.3 64.7 26.9 46.8 8.6

See explanatory information and SOURCE at end of table.
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Table B-2. Relative standard error for selected estimates, by industry and size of company: 1997

Page 2 of 5
Company- [ Company-
Number financed financed
Number of | Domestic | Domestic | of FTE Company R&D R&D Total Total
Industry and size of company SIC code R&D- net sales |employment| scientists and other | performed | contracted | Federal | fundsfor | funds for Total
performing| of R&D of R&D and Total funds for | outside of | to outside | funds for basic applied | funds for
companies | performers | performers | engineers R&D R&D U.S. |organizations] R&D research | research [development
[Percent]
Distribution by industry:
Machinery.......ccoovereneereerrereereinnens 35 271 38 3.7 3.8 3.1 3.1 1.8 13.8 2.7 11.6 12.9 35
Office, computing, and
accounting machines......... 357 57 6.8 3.8 59 4.0 4.0 0.0 0.0 0.0 0.0 16.0 48
Other machinery, except
electrical........cccoovvereinrinnn. 351-56, 214 43 5.0 35 45 45 5.2 294 5.4 17.6 15.7 5.1
358-59
Electrical equipment..................... 36 311 46 46 24 2.0 2.1 1.6 13.2 3.2 44 3.3 3.0
Radio and TV receiving
EqUIPMENt....ceceeererrririeen) 365 17 1.3 3.6 0.5 0.9 0.9 0.0 0.0 0.0 0.0 7.6 0.6
Communication equipment.....] 366 77 19.2 17.0 48 49 54 39 26.9 05 3.3 124 46
Electronic components............ 367 118 31 5.1 3.1 2.2 2.3 0.3 38.1 1.3 10.9 2.1 7.2
Other electrical equipment...... 361-64,369 99 1.8 3.6 39 2.2 2.0 2.0 14 12.3 6.4 45 2.9
Transportation equipment............ 37 67 2.6 25 0.8 0.3 0.6 0.0 04 0.0 0.1 0.6 04
Motor vehicles and motor
vehicles equipment............ 37 34 38 44 1.9 0.7 0.8 0.0 0.4 0.0 0.6 1.9 0.8
Other transportation
EqUIPMENt......cverererireienen) 373-75,379 9 25 76 0.0 1.3 2.7 0.0 0.0 0.0 0.0 0.0 26
Aircraft and missiles................ 372,376 24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Professional and scientific
iNStruments...........cocerereereennnn. 38 272 1.3 14 14 0.7 1.1 0.3 21.0 0.2 3.1 5.3 0.7
Scientific and mechanical
measuring instruments....... 381-82 169 1.7 1.8 1.5 1.0 21 0.9 264 0.2 5.7 14.3 1.1
Optical, surgical,
photographic, and
other instruments................ 384-87 103 20 2.3 2.7 1.1 1.1 0.3 275 8.6 3.7 34 0.9
Other manufacturing
iNUStHEs "o 27,31,39 193 9.3 6.9 12.3 14.0 13.7 0.0 63.8 79.5 248 20.9 17.9

See explanatory information and SOURCE at end of table.
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Table B-2. Relative standard error for selected estimates, by industry and size of company: 1997

Page 3 of 5
Company- [ Company-
Number financed financed
Number of | Domestic | Domestic | of FTE Company R&D R&D Total Total
Industry and size of company SIC code R&D- net sales |employment| scientists and other | performed | contracted | Federal | fundsfor | funds for Total
performing| of R&D of R&D and Total funds for | outside of | to outside | funds for basic applied | funds for
companies | performers | performers | engineers R&D R&D U.S. |organizations] R&D research | research [development
[Percent]
Distribution by industry:
Nonmanufacturing .........c..cccveen.. 1,617 10.1 20.7 4.2 3.6 4.1 3.0 12.7 4.0 16.0 8.8 36
Transportation and utilities........... 40-42,44-49 106 221 43.8 29.7 14.9 16.0 0.0 14.9 0.0 0.9 292 10.6
Communications...........ce.....] 48 26 24.8 272 1.2 0.3 0.3 0.0 14 0.0 0.7 0.0 0.4
Telephone
communications............ 481 10 255 28.8 0.6 0.0 0.0 0.0 14 0.0 0.0 0.0 0.0
Other communications....... 482-484,489 16 14 0.8 14.9 9.9 9.9 0.0 0.0 0.0 6.7 0.0 18.7
Electric, gas, and sanitary
SEIVICES...vvvvurereeereererneerees 49 61 9.6 6.3 7.9 3.3 3.6 0.0 8.3 0.0 7.8 1.0 53
Other transportation and
ULIlItIES. oveoeeeeceeicieinee 40-42,44-47 19 65.7 731 79.8 65.6 66.9 0.0 89.3 0.0 15.0 941 84.0
Trade....c.ocuerieerencreresees 50-59 192 9.7 15.5 114 12.9 13.0 6.0 63.0 2.0 46.9 28.5 124
Finance, insurance, and
real estate........coccoeverrireinnenn] 60-65,67 50 39 6.2 28.3 20.0 20.0 0.0 17.2 0.0 26.4 38.1 204
SEIVICES. ... 701,72,73, 1,177 35 5.0 3.1 2.3 2.6 2.6 4.0 4.0 94 4.7 29
75-81,83,84,
87,89
Business services................... 73 463 2.7 3.0 43 34 34 3.0 8.1 215 238 85 34
Computer and data
processing services....... 737 423 29 3.2 43 3.5 3.5 3.0 8.2 28.3 24.1 8.7 35
Other business services..... 731-736,738 40 6.5 44 14.7 4.7 49 0.0 57.1 0.0 43.1 10.8 53
Health services...........coueveunens 80 33 10.1 14.7 8.7 2.7 25 0.0 0.0 67.9 35.1 4.7 0.3
Offices and clinics of
medical doctors,
hospitals, medical
and dental labs.............. 801,806,807 26 10.8 16.3 8.2 24 21 0.0 0.0 89.7 41.1 5.2 0.3
Other health services......... 802-805, 7 18.6 19.5 35.9 20.3 20.8 0.0 0.0 0.0 0.0 0.0 0.0
808-809

See explanatory information and SOURCE at end of table.
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Table B-2. Relative standard error for selected estimates, by industry and size of company: 1997

Page 4 of 5
Company- [ Company-
Number financed financed
Number of | Domestic | Domestic | of FTE Company R&D R&D Total Total
Industry and size of company SIC code R&D- net sales |employment| scientists and other | performed | contracted | Federal | fundsfor | funds for Total
performing| of R&D of R&D and Total funds for | outside of | to outside | funds for basic applied | funds for
companies | performers | performers | engineers R&D R&D U.S. |organizations] R&D research | research [development
[Percent]
Distribution by industry:
Engineering and
management services........ 87 654 1.6 2.1 34 2.6 3.6 45 6.4 3.2 6.0 6.2 3.4
Engineering, architectural,
and surveying................ 871 265 15 21 5.0 6.3 10.7 0.0 5.5 7.2 17.2 8.9 75
Research, development,
and testing..........cceeuee. 873 362 21 24 3.8 21 2.7 42 6.5 2.7 5.9 3.9 3.6
Other engineering and
management services... 872,874 27 55 7.0 20.3 40.2 42.0 "7 0.0 0.0 6.9 75.3 21.9
Other Services........coeevrererenns 701,72,75-79, 27 16.0 32.3 47.6 46.0 46.7 0.0 0.0 29.3 16.5 0.0 49.3
81,83,84,89
Other nonmanufacturing
inAUStries " ..ocoueeeerrererien] 07-12,14,15, 92 438 7.0 25.2 223 23.0 60.9 59.5 69.4 35.9 26.6 26.7
161-162,17

See explanatory information and SOURCE at end of table.
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Table B-2. Relative standard error for selected estimates, by industry and size of company: 1997

Page 5 of 5
Company- [ Company-
Number financed financed
Number of | Domestic | Domestic | of FTE Company R&D R&D Total Total
Industry and size of company SIC code R&D- net sales |employment| scientists and other | performed | contracted | Federal | fundsfor | funds for Total
performing| of R&D of R&D and Total funds for | outside of | to outside | funds for basic applied | funds for
companies | performers | performers | engineers R&D R&D U.S. |organizations] R&D research | research [development
[Percent]
Distribution by size of company:
[Number of employees]

Total e 3,741 36 8.8 14 1.0 1.2 0.4 4.3 1.0 5.5 3.2 1.1
Fewer than 500..........ccccreeernnnn. 1,851 8.4 49 5.9 5.6 6.1 10.7 13.3 104 12.5 12.6 6.9
500 £0999.....covirrerrereeeei 474 14.3 10.6 6.4 3.3 3.6 15.8 22 24 47 34 52
1,000 t04,999......ccnivriireriene 881 7.8 5.6 21 3.0 3.1 1.1 228 1.0 20.8 1.6 1.9
5,000 10 9,999.....c.ccrrerrirerrieins 248 12.8 13.8 3.0 2.7 2.8 0.0 15 3.7 0.1 3.9 31
10,000 t0 24,999........ccrerrrrrrrnen. 172 1.7 7.8 0.3 0.3 0.3 0.6 0.0 0.0 0.0 0.5 0.4
25,000 OF MOTE......oovecercererrerreerens 115 6.8 18.8 1.3 0.6 0.8 0.0 29 0.0 0.0 3.7 0.4

NOTE:

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry classification

to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries." Estimates for
nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries.” As a result, statistics for "Other manufacturing industries" and for "Other
nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

A description of the standard error of estimate is given in section A under "Survey Methodology." The percentage (or relative) standard errors in this table may be converted to standard errors of

estimate by multiplying the percentages shown by the associated estimates. For example, the relative standard error of estimate for R&D performance for all company size groups in the stone,
clay, and glass products industry (SIC 32) is shown as 0.8 percent, and the associated total R&D estimate for this industry is shown as $608 million in Table A-3, "Total (company, Federal, and
other) funds for industrial R&D performance, by industry and size of company: 1987 97." The standard error of estimate, then, is 0.008 times 608 or 4.9.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



companies received a sample weight that was the inverse
of their probability of selection. Selected companies that
ultimately report R&D expenditures vastly larger than
their assigned values can have adverse effects on the
statistics, which are based on the weighted value of survey
responses. To lessen the effects on the final statistics, the
maximum weight of a company was controlled by
specifying a minimum probability that could be assigned
to the company. If the probability based on company size
was less than the minimum probability, it was reset to
this minimum value. The consequence of raising these
original probabilities to the minimum probability was to
raise the expected sample size. Similarly, a maximum
weight for each stratum was established for the SRS of
the small partition. If the sample size initially allocated
to a stratum resulted in a stratum weight above this
maximum value, then the sample size was increased until
the maximum weight was achieved. It is likely that most
of the difference between the size of the target sample
and the sample actually selected was due to the minimum
probability rule.

Changes in Operational Status. Third, between the
time the frame was created and the survey was prepared
for mailing, the operational status of some companies
changed. That is, they were merged with or acquired by
another company, or they were no longer in business.
Before preparing the survey for mailing, the operational
status was updated to identify these changes. As a result,
the number of companies mailed a survey form was
somewhat smaller than the number of companies initially
selected for the survey.

WEIGHTING AND MAXIMUM WEIGHTS

Weights were applied to each company record to
produce national estimates. Within the PPS partitions of
the sample, company records were given weights up to a
maximum of 50; for companies within the SRS partitions,
company records were given weights up to a maximum
of 250.

SURVEY QUESTIONNAIRES

Two questionnaires are used each year to collect data
for the survey: Form RD-1 in two versions for large firms,
and Form RD-1A for small firms and first-time reporters.
For large firms known to perform R&D, a detailed ques-
tionnaire, Form RD-1L, is used to collect data for odd-
numbered years; an abbreviated version, Form RD-18,

is used to collect data for even-numbered years. The
questionnaires are cycled in this manner to reduce the
reporting burden on survey respondents.

QUESTIONNAIRE CONTENT

Form RD-1L, which was used for the 1997 survey,
requests data on sales or receipts; total employment;
employment of scientists and engineers; expenditures for
R&D performed within the company with Federal funds
and with company and other funds; character of work
(basic research, applied research, and development);
company-sponsored R&D expenditures in foreign
countries; R&D performed under contract by others;
expenditures for pollution abatement and energy R&D;
detail on R&D by product field; Federal R&D support to
the firm by contracting agency; domestic R&D
expenditures by state; and foreign R&D by country. Form
RD-18S requests the same information except the last four
items. Because companies receiving Forms RD-1L and
RD-18S generally have participated in previous surveys,
computerized imprinted data reported by the company
for the previous year are supplied for reference.

To further limit reporting burden on small R&D
performers and firms that are included in the sample for
the first time, an even more abbreviated form is used
each year. Form RD-1A collects data only on R&D, sales,
employment, and operational status and includes a screen-
ing item that allows respondents to indicate that they do
not perform R&D before completing the questionnaire.
No prior year information is available since the majority
of the companies have not reported previously.

New Items. Beginning in 1996, the collection of data
on R&D performed under contract by others was
expanded. Previously, data were collected only on
nonfederally funded R&D performed under contract by
others. In 1996, data on contracted-out federally funded
and total R&D were collected to better measure the
amount of R&D performed both within and between
companies.

NUMBER OF QUESTIONNAIRES SENT

For the 1997 survey, approximately 2,900 companies,
including those that reported $5 million or more in R&D
expenditures in the 1996 survey, received Form RD-1L;
and approximately 20,500 received Form RD-1A. Of the
23,400 firms, about 3,700 reported R&D expenditures
for 1997. All three questionnaire forms and their
accompanying instructions are reproduced in section C.
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FoLLow-uP FOR SURVEY
NONRESPONSE

The 1997 survey questionnaireswere mailedin March
1998, and recipientswere asked to respond within 60 days.
Thirty dayslater, lettersweremailed to dl survey recipients
reminding them that their completed questionnaire was
due within the next 30 days. After 60 days, follow-up
letters were sent to all firms that did not respond. Three
additional follow-up mailings were made to persistent
nonrespondents after 90, 120, and 150 days.

In addition to the mailings, telephone follow-up was
used to encourage response from those firms ranked
among the 300 largest R& D performers, based on total
R& D expenditures reported in the previous survey. Table
B-3 shows the number of companies in each industry or
industry group that received a questionnaire and the
percentage of companies that responded to the survey.

IMPUTATION FOR | TEM NONRESPONSE

For various reasons, many firms chose to return the
survey questionnaires with one or more blank items.® For
instance, the internal accounting procedures of the firm
may not have allowed it to quantify the character of work
distribution of R&D. In addition, some firms refused as
amatter of policy to answer any voluntary questions.®

When respondents did not provide the requested
information, estimates for the missing data were made
using imputation algorithms. In general, the imputation
algorithms computed values for missing items by apply-
ing the average percentage change for the target item in
the nonresponding firm’ sindustry to the item’ s prior year
value for that firm, reported or imputed. This approach,
with minor variation, was used for most items.”
Table B-4 contains imputation rates for the principal
survey items.

5For detailed discussions on the sources, control, and measure-
ment of error resulting from item nonresponse, see U.S. Bureau of
the Census (1994b). For ageneral discussion of the problems stemming
from item nonresponse, see NSF (1990).

SAll but four items—total R&D, Federal R&D, net sdes, and
total employment, which are included in the Census Bureau’s annual
mandatory statistical program—are voluntary. See further discussion
under “Response Rates and Mandatory Versus Voluntary Reporting”
later.

" For detailed descriptions and analyses of the imputation methods
and algorithms used, see U.S. Bureau of the Census (1994c).

REespoNnseE RATES AND M ANDATORY
VERSUS VOLUNTARY REPORTING

Current survey reporting requirements divide survey
items into two groups: mandatory and voluntary.
Response to four data items on the questionnaires is
mandatory; response to the remaining itemsis voluntary.
During the 1990 survey cycle, NSF conducted a test of
the effect of reporting on a completely voluntary basis to
determine if combining both mandatory and voluntary
items on one questionnaire influences response rates.
For thistest, the 1990 samplewas divided into two panels
of approximately equal size. One panel—the mandatory
panel—was asked to report as usual on four mandatory
items with the remainder voluntary; the other panel was
asked to report all items on acompletely voluntary basis.
Theresult of the test was a decrease in the overall survey
response rate to 80 percent from levels of 88 percent in
1989 and 89 percent in 1988. The response rates for the
mandatory and voluntary panelswere 89 and 69 percent,
respectively. Detailed results of the test were published
in the annua report resulting from the 1990 survey .8 For
firmsthat reported R& D expendituresin 1997, table B-5
shows the percentage that also reported data for other
selected items.

CHARACTER OF WORK ESTIMATES

Response to questions about character of work
(basic research, applied research, and development)
declined inthemid-1980s, and, asaresult, imputation rates
increased. The general imputation procedure described
above became increasingly dependent upon information
imputed in prior years, thereby distancing current-year
estimates from any reported information. Because of the
increasing dependence on imputed data, NSF chose not
to publish character of work estimates in 1986. The
imputation procedure used to develop these estimates
was revised in 1987 for use with later data and differs
from the genera imputation approach. The new method
calculated the character of work distribution for a non-
responding firm only if that firm reported a distribution
within a 5-year period, extending from 2 years before to
2 years after the year requiring imputation. Imputation
for a given year was initially performed in the year the

8NSF, Research and Development in Industry: 1990 (NSF 94-
304), John R. Gawalt (Washington, DC, 1994).
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Table B-3. Unit response rates percentage of companies that responded to survey, by industry: 1997

Page 1 of 6
Number of
companies that Response
Industry SIC code received rate
questionnaire
All INAUSEES......ooeeceececcee e 23,377 84.7%
ManUfaCtUNNG........c.evriveiereeee e 4,651 83.7
Food, kindred, and tobacco products .............c........ 20,21 158 90.5
Textiles and apparel.........ccocverrerernenccneseene 22,23 188 84.6
Lumber, wood products, and furniture.............c........ 24,25 170 88.2
Paper and allied products...........ccoeuverireneninneanee 26 96 88.5
Chemicals and allied products.............cccoeveeeneeninnes 28 247 83.4
Industrial chemicals...........ccccooevrereieeciiecr e, 281-82,286 72 88.9
Drugs and mediCines..........cccoeeeveereenirencenineneens 283 53 86.8
Other chemiCals..........cocvrureeirininirerereeen, 284-85,287-89 122 78.7
Petroleum refining and extraction..............cccceveuenee 13,29 56 87.5
Rubber products..........c.ccevevereiiiieeseeeesens 30 281 81.8
Stone, clay, and glass products...........cccccovuerrernnnnns 32 64 87.5
Primary metals........cocveerenncescessceses 33 98 87.8
Ferrous metals and products...........cc.ccoecereiinnne 331-32,3398-99 41 92.7
Nonferrous metals and products..............cc.ccuue.. 333-36 57 84.2
Fabricated metal products..........cccocveeeririnineninnn. 34 406 83.7
MaCHINETY.....covurereiriee e 35 335 84.8
Office, computing, and accounting machines...... 357 62 80.6
Other machinery, except electrical...................... 351-56,358-59 273 85.7
Electrical equipment..........cccovvievninnniesnceninns 36 360 80.0
Radio and TV receiving equipment.........c.cccceuu., 365 20 70.0
Communication equipment..........ccccevevrererennn. 366 83 771
Electronic components.........ccoeveevneeniriennnn. 367 133 84.2
Other electrical equipment.........ccccoviercrieiennns 361-64,369 124 79.0
Transportation equipment...........cccocoenenirneninenas 37 83 86.7
Motor vehicles and motor vehicles equipment....] 371 41 92.7
Other transportation equipment 373-75,379 14 714
Aircraft and misSilES.........c.cevveeeverereree s 372,376 28 85.7
Professional and scientific instruments....................] 38 340 80.6
Scientific and mechanical measuring
instruments............. 381-82 202 83.7
Optical, surgical, photographic, and
other INStrUMENtS........c.covvveneereerereeeiene 384-87 138 76.1
Other manufacturing industries "...........ccccccoeverrenee. 27,31,39 1,761 83.2

See explanatory information and SOURCE at end of table.
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Table B-3. Unit response rates percentage of companies that responded to survey, by industry: 1997

Page 2 of 6
Number of
companies that Response
Industry SIC code received rate
questionnaire
Nonmanufacturing .........ccveeeeereeneneneineneeneneeennd 18,726 84.9%
Transportation and UtIlIties.........ccccvrvrieenincnnnnnd 40-42,44-49 898 85.6
CommUNICAtIONS.......ccevieereeeereieere e 48 322 84.1
Telephone communications............cccoeeveenenee. 481 33 90.9
Other communications...........ccevvevererecvernnns 482-484,489 289 83.4
Electric, gas, and sanitary services..................... 49 121 87.6
Other transportation and utilities..............c.coeeenee 40-42,44-47 455 86.1
Trade.....cecveeceeeeee e 50-59 4,733 84.8
Finance, insurance, and real estate.......................... 60-65,67 835 86.8
SEIVICES ..ottt 701,72,73,75-81, 6,011 84.8
83,84,87,89
BUSINESS SEIVICES.......cvcvevveveecieeee s 73 1,505 80.5
Computer and data processing services........ 737 760 774
Other buSiNess SErVICES.........covvverrvrererrrnnnas 731-736,738 745 83.8
Health SErviCes.........covvvveeeccceeeeeeeevnes 80 826 87.0
Offices and clinics of medical doctors,
hospitals, medical and dental labs............. 801,806,807 473 88.4
Other health services.........ccoooceveeeerceccereeee, 802-805,808-809 353 85.3
Engineering and management services.............. 87 2,435 87.3
Engineering, architectural, and surveying......, 871 1,235 89.6
Research, development, and testing.............. 873 M7 82.7
Other engineering and management
SEIVICeS....coeverernene 872,874 483 88.0
Other SBIVICES......cvvvreeeeisireesee e 701,72,75-79,81, 1,245 834
83,84,89
Other nonmanufacturing industries *..............c........ 07-12,14,15, 6,249 84.8
161-162,17

See explanatory information and SOURCE at end of table.
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Table B-3. Unit response rates percentage of companies that responded to survey, by industry: 1997

Page 3 of 6
Number of
companies that Response
Industry SIC code received rate
questionnaire
All companies receiving Form RD-1L
AllINAUSEIES......ocvevieicccecceee e 2,537 84.6%
ManufaCturing..........ceeereeenereeee e 1,480 85.6
Food, kindred, and tobacco products ..................... 20,21 71 85.9
Textiles and apparel...........ccocveeeriennienninenninns 22,23 49 89.8
Lumber, wood products, and furniture...................... 24,25 31 87.1
Paper and allied products..........c.ccoevirerneeenrinnnnn. 26 44 90.9
Chemicals and allied products..............cccoevrerriennnnns 28 165 87.3
Industrial chemicals...........coovvrerenenererneeeienn. 281-82,286 60 91.7
Drugs and mediCines..........cocovvvevvrereenirininenenns 283 49 85.7
Other chemiCals.........cccnvueeeieninenereneeene 284-85,287-89 56 83.9
Petroleum refining and extraction............cccccoeveneenee 13,29 20 90.0
Rubber products............ccoeeeerereneeneeeircseeeseene 30 105 84.8
Stone, clay, and glass products...........cccccveneninnes 32 34 88.2
Primary metals.........coocreinieccseeee 33 59 86.4
Ferrous metals and products...........cccccovcuvirinrenee 331-32,3398-99 25 88.0
Nonferrous metals and products.............cceeuuveec 333-36 34 85.3
Fabricated metal products..........cccccceverreveierirninnnn. 34 112 85.7
MaChINENY.......veeicee e 35 229 86.9
Office, computing, and accounting machines...... 357 54 83.3
Other machinery, except electrical...................... 351-56,358-59 175 88.0
Electrical equipment.........ccoereneniencniencses 36 254 80.7
Radio and TV receiving equipment... 365 16 75.0
Communication equipment............ccocoeureerereineens 366 72 76.4
Electronic components.......... 367 93 83.9
Other electrical equipment 361-64,369 73 822
Transportation equipment..........ccocvveeriesrerennens 37 63 88.9
Motor vehicles and motor vehicles equipment....| 371 29 93.1
Other transportation equipment..............cccccuvveee. 373-75,379 9 88.9
Aircraft and missiles...........couovveneneinerenieieienns 372,376 25 84.0
Professional and scientific instruments....................] 38 178 85.4
Scientific and mechanical measuring
instruments............ 381-82 98 86.7
Optical, surgical, photographic, and
other iNStruments...........covevevncnesneincnene 384-87 80 83.7
Other manufacturing industries “.........ccc..ccocueernnee. 27,31,39 66 83.3

See explanatory information and SOURCE at end of table.
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Table B-3. Unit response rates percentage of companies that responded to survey, by industry: 1997

Page 4 of 6
Number of
companies that Response
Industry SIC code received rate
questionnaire
Nonmanufacturing .........ccveeeeereeneneneineneeneneeennd 1,057 83.2%
Transportation and UtIlIties.........ccccvrvrieenincnnnnnd 40-42,44-49 70 84.3
CommUNICAtIONS.......ccevieereeeereieere e 48 17 100.0
Telephone communications.............cccceevnnens 481 10 100.0
Other communications...........ccevvevererecvernnns 482-484,489 7 100.0
Electric, gas, and sanitary services..................... 49 40 80.0
Other transportation and utilities..............c.coeeenee 40-42,44-47 13 76.9
Trade.....cecveeceeeeee e 50-59 113 82.3
Finance, insurance, and real estate.......................... 60-65,67 43 744
SEIVICES ..ottt 701,72,73,75-81, 804 83.3
83,84,87,89
BUSINESS SEIVICES.......veviereeeereeeereeeie e 73 351 81.5
Computer and data processing services........ 737 328 81.1
Other buSiNess SErVICES.........covvverrvrererrrnnnas 731-736,738 23 87.0
Health SErviCes.........covvvveeeccceeeeeeeevnes 80 20 90.0
Offices and clinics of medical doctors,
hospitals, medical and dental labs............. 801,806,807 14 92.9
Other health services.........ccoooceveeeerceccereeee, 802-805,808-809 6 83.3
Engineering and management services.............. 87 418 84.4
Engineering, architectural, and surveying......, 871 142 824
Research, development, and testing.............. 873 263 85.9
Other engineering and management
SEIViCeS.......ouu.... 872,874 13 76.9
Other SEIVICES. ..o 701,72,75-79,81, 15 86.7
83,84,89
Other nonmanufacturing industries *..............c........ 07-12,14,15, 27 92.6
161-162,17

See explanatory information and SOURCE at end of table.
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Table B-3. Unit response rates percentage of companies that responded to survey, by industry: 1997

Page 5 of 6
Number of
companies that Response
Industry SIC code received rate
questionnaire
All companies receiving Form RD-1A
AllINAUSEIES......ocvevieicccecceee e 20,840 84.7%
ManufaCturing..........ceeereeenereeee e 3,171 82.8
Food, kindred, and tobacco products ..........c........... 20,21 87 94.2
Textiles and apparel...........ccocveeeriennienninenninns 22,23 139 82.7
Lumber, wood products, and furniture...................... 24,25 139 88.5
Paper and allied products..........c.ccoevirerneeenrinnnnn. 26 52 86.5
Chemicals and allied products..............cccoevrerriennnnns 28 82 75.6
Industrial chemicals...........coovvrerenenererneeeienn. 281-82,286 12 75.0
Drugs and mediCings..........cccouevevriereirernreniennns 283 4 100.0
Other chemiCals.........cccnvueeeieninenereneeene 284-85,287-89 66 742
Petroleum refining and extraction............cccccoeveneenee 13,29 36 86.1
Rubber products............ccoeeeerereneeneeeircseeeseene 30 176 80.1
Stone, clay, and glass products...........cccccveneninnes 32 30 86.7
Primary metals.........coocreinieccseeee 33 39 89.7
Ferrous metals and products...........cccccovcuvirinrenee 331-32,3398-99 16 100.0
Nonferrous metals and products.............cceeuuveec 333-36 23 82.6
Fabricated metal products...........ccovevvreercnnnnnnns 34 294 83.0
MaCHINETY.....ceoveevieeieieeee e 35 106 80.2
Office, computing, and accounting machines...... 357 8 62.5
Other machinery, except electrical...................... 351-56,358-59 98 81.6
Electrical equipment.........ccoereneniencniencses 36 106 78.3
Radio and TV receiving equipment... 365 4 50.0
Communication equipment............ccocoeureerereineens 366 1 81.8
Electronic components.......... 367 40 85.0
Other electrical equipment 361-64,369 51 74.5
Transportation equipment..........ccocvveeriesrerennens 37 20 80.0
Motor vehicles and motor vehicles equipment....) 371 12 91.7
Other transportation equipment..............cccccuvveee. 373-75,379 5 40.0
Aircraft and missiles...........couovveneneinerenieieienns 372,376 3 100.0
Professional and scientific instruments....................] 38 162 75.3
Scientific and mechanical measuring
instruments........... 381-82 104 80.8
Optical, surgical, photographic, and
other iNStruments...........covevevncnesneincnene 384-87 58 65.5
Other manufacturing industries “.........ccc..ccocueernnee. 27,31,39 1,695 83.2

See explanatory information and SOURCE at end of table.
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Table B-3. Unit response rates percentage of companies that responded to survey, by industry: 1997

Page 6 of 6
Number of
companies that Response
Industry SIC code received rate
questionnaire
Nonmanufacturing .........ccveeeeereeneneneineneeneneeennd 17,669 85.0%
Transportation and UtIlIties.........ccccvrvrieenincnnnnnd 40-42,44-49 828 85.7
CommUNICAtIONS.......ccevieereeeereieere e 48 305 83.2
Telephone communications............cccoeeveenenee. 481 23 87.0
Other communications...........ccevvevererecvernnns 482-484,489 282 83.0
Electric, gas, and sanitary services..................... 49 81 91.4
Other transportation and utilities..............c.coeeenee 40-42,44-47 442 86.4
Trade.....cecveeceeeeee e 50-59 4,620 84.9
Finance, insurance, and real estate.......................... 60-65,67 792 87.5
SEIVICES ..ottt 701,72,73,75-81, 5,207 85.0
83,84,87,89
BUSINESS SEIVICES.......cvcvevveveecieeee s 73 1,154 80.2
Computer and data processing services........ 737 432 74.5
Other buSiNess SErVICES.........covvverrvrererrrnnnas 731-736,738 722 83.7
Health SErviCes.........covvvveeeccceeeeeeeevnes 80 806 87.0
Offices and clinics of medical doctors,
hospitals, medical and dental labs............. 801,806,807 459 88.2
Other health services.........ccoooceveeeerceccereeee, 802-805,808-809 347 85.3
Engineering and management services.............. 87 2,017 87.8
Engineering, architectural, and surveying......, 871 1,093 90.6
Research, development, and testing.............. 873 454 80.8
Other engineering and management
Services............ 872,874 470 88.3
Other SBIVICES......cvvvreeeeisireesee e 701,72,75-79,81, 1,230 834
83,84,89
Other nonmanufacturing industries *..............c........ 07-12,14,15, 6,222 84.7
161-162,17

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15
employees were sampled separately without regard to industry classification to minimize year-to-year variation in survey
estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing
industries." Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other
nonmanufacturing industries.” As a result, statistics for "Other manufacturing industries" and for "Other nonmanufacturing
industries" after 1995 are not comparable with statistics for prior years.

NOTES:

The calculation of the response rate was based on all companies that responded to the survey, including those that

reported they were out of scope, out of business, or had merged with another company. It excludes companies for

which total R&D expenditure data were imputed.

The total number of companies is generally less than the number of companies sampled in Table B-1 because some
companies selected for the survey went out of business or were merged with other companies during the time between

survey sampling and survey mailout.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and

Development: 1997
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Table B-4. Imputation rates for selected items, by industry: 1997

Page 1 of 4
R&D Total R&D R&D by cost R&D R&D
Industry SIC code Net Total scientists/ Other by Energy | Pollution | outside | Foreign
Sales | employment| engineers| Total |Company| Federal | Wages |Materials| costs State R&D |abatement|company| R&D
[Percent]

All Industries.........ccoouevenieiicirerennnn. 9.5 9.0 36.8 8.5 9.1 27.8 63.9 68.5 68.7 58.1 13.4 38.1 5.1 5.6
Manufacturing..........cc.ceveevriereennes 1.1 9.5 41.8 75 9.3 23.6 67.4 69.4 714 59.3 16.0 38.1 2.8 54
Food, kindred, and tobacco

Products .........cccvcenrinrinnns 20,21 6.9 15.8 43.1 6.1 71 0.0 49.9 52.7 414 50.1 0.0 0.0 0.5 0.1
Textiles and apparel...........c.......... 22,23 7.0 14.2 30.7 12.1 12.1 0.0 65.4 71.0 67.2 64.4 0.0 0.0 0.0 0.0
Lumber, wood products, and

furniture........ccoceeevennee. 24,25 6.9 49 204 2.6 7.5 0.0 54.3 43.2 56.5 57.9 0.0 0.0 104 0.0
Paper and allied products............ 26 17.3 19.8 814 48.1 474 99.6 84.5 84.4 84.5 84.9 0.0 0.0 74.2 0.0
Chemicals and allied products..... 28 55 6.9 28.0 49 4.0 58.0 66.4 62.8 62.4 53.5 2.8 25.7 2.0 15

Industrial chemicals................| 281-82,286 6.0 10.0 30.2 10.9 7.9 60.8 81.7 81.6 77.3 74.4 3.2 337 2.3 49

Drugs and medicines.............. 283 39 2.8 18.4 15 14 62.3 59.6 55.2 60.4 453 0.0 0.0 2.1 0.5

Other chemicals..................... 284-85,287-89 6.7 71 49.7 8.6 9.2 0.0 54.3 47.2 42.0 44.0 0.0 0.0 0.8 1.0
Petroleum refining and

extraction..........ccveererrevennenn. 13,29 4.7 8.3 26.9 10.2 9.8 0.0 424 513 42.7 515 14.0 16.9 0.0 0.0
Rubber products..........c..ccecuriennc 30 5.6 11.2 23.2 16.5 22.6 18.5 49.8 59.2 64.3 68.4 0.0 0.0 4.7 20.3
Stone, clay, and glass products... 32 10.7 12.9 514 8.5 84 0.0 449 454 464 50.1 0.0 0.0 0.0 0.0
Primary metals...........ccccovvevennen. 33 3.0 12.3 64.5 3.1 4.0 0.1 72.6 73.7 76.6 413 0.0 16.6 05 0.0

Ferrous metals and

Products.........cceverevrreeiennsd 331-32, 2.2 14.4 75.1 2.3 35 0.0 7.7 70.4 721 12.7 0.0 174 0.0 0.0
3398-99
Nonferrous metals and
Products.........cceverevrreeiennsd 333-36 4.0 8.9 47.3 45 46 2.0 73.8 75.5 86.0 77.7 0.0 0.0 0.9 0.0
Fabricated metal products..........., 34 10.9 9.6 28.2 37 7.0 9.9 58.3 58.6 57.7 51.6 0.0 246 33 1.3
Machinery.......c.ccoevreeerninenrennend 35 10.5 8.0 225 8.9 24.8 10.0 50.1 50.7 49.3 423 32.0 48.2 4.2 11.9
Office, computing, and
accounting machines......... 357 15.2 11.1 13.6 10.1 324 0.0 50.9 51.6 51.1 46.0 0.0 0.0 3.0 15.9
Other machinery, except
electrical........cccocevcrvevenee. 351-56,358-59 7.0 6.6 35.3 6.2 7.6 19.9 476 49.3 434 331 32.0 48.2 55 4.2

See explanatory information and SOURCE at end of table.
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Table B-4. Imputation rates for selected items, by industry: 1997

Page 2 of 4
R&D Total R&D R&D by cost R&D R&D
Industry SIC code Net Total scientists/ Other by Energy | Pollution | outside | Foreign
Sales | employment| engineers| Total |Company| Federal | Wages |Materials| costs State R&D |abatement| company| R&D
[Percent]
Electrical equipment.........c.c.cco..... 36 79 9.4 46.5 3.6 48 25 60.3 61.2 66.5 52.4 0.0 0.0 0.1 6.6
Radio and TV receiving
EQUIPMENL......cvrrerererrenenes 365 10.6 15.8 23.2 4141 411 417 473 49.8 48.6 449 0.0 0.0 6.8 0.0
Communication equipment..... 366 7.1 6.1 429 3.0 6.1 2.1 446 46.2 54.1 35.5 0.0 0.0 0.0 14.0
Electronic components............ 367 6.7 6.0 65.0 22 23 29 81.7 85.4 76.5 64.8 0.0 0.0 0.0 1.9
Other electrical equipment...... 361-64,369 9.3 134 18.5 6.6 7.7 20 30.8 53.0 56.2 50.4 0.0 0.0 0.0 0.6
Transportation equipment............ 37 279 4.0 57.2 5.1 3.2 171 84.8 81.2 91.6 754 0.0 1.3 0.9 2.3
Motor vehicles and motor
vehicles equipment............ 371 35.7 0.3 35.5 0.1 0.2 0.0 84.9 74.0 97.2 85.0 0.0 0.0 0.0 0.0
Other transportation
equIPMeNt.......cciveeererens] 373-75,379 0.3 23 44.9 1.1 2.1 0.0 71.8 83.5 82.3 49.5 0.0 0.0 0.0 0.0
Aircraft and missiles................ 372,376 11.2 9.4 75.7 9.9 10.4 19.8 85.1 90.1 88.1 67.5 0.0 17.8 1.5 394
Professional and scientific
iNStruments.........oovevneeerennd 38 10.3 11.6 60.2 18.2 8.5 37.6 76.9 82.8 83.6 63.2 0.0 0.0 75 0.9
Scientific and mechanical
measuring instruments....... 381-82 13.0 11.6 67.7 26.0 11.7 38.2 79.5 84.2 85.4 69.8 0.0 0.0 05 3.1
Optical, surgical,
photographic, and
other instruments............... 384-87 7.7 114 45.8 6.3 6.3 8.5 72.8 81.0 80.8 53.3 0.0 0.0 10.4 0.5
Other manufacturing
industries ".......ooovrvenrrreeinnnn 27,31,39 6.9 5.1 12.3 2.3 3.0 0.0 48.8 48.0 66.5 48.2 0.0 0.0 3.8 5.1
Nonmanufacturing ...........cc.ceee 5.6 8.2 23.9 11.9 8.3 479 50.2 62.1 57.2 53.1 54 0.0 9.0 6.4
Transportation and utilities........... 40-42,44-49 4.3 45 35.2 20.7 23.6 8.7 70.2 67.2 71.5 71.3 0.0 0.0 3.8 0.0
Communications..................... 48 0.0 0.0 57.8 274 32.8 0.0 73.8 74.4 75.1 73.8 0.0 0.0 14 0.0
Telephone
communications............ 481 0.0 0.0 60.2 28.2 33.8 0.0 74.8 74.6 75.7 75.2 0.0 0.0 14 0.0
Other communications....... 482-484,489 0.0 0.5 24.8 0.0 0.0 0.0 29.1 50.8 50.8 11.2 0.0 0.0 0.0 0.0

See explanatory information and SOURCE at end of table.
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Table B-4. Imputation rates for selected items, by industry: 1997

Page 3 of 4
R&D Total R&D R&D by cost R&D R&D
Industry SIC code Net Total scientists/ Other by Energy | Pollution | outside | Foreign
Sales | employment| engineers| Total |Company| Federal | Wages |Materials| costs State R&D |abatement|company| R&D
[Percent]
Electric, gas, and sanitary
SEIVICES...vuereererrererereerenes 49 13.2 309 15.3 16.2 16.1 17.6 30.7 36.1 35.2 335 0.0 0.0 6.1 0.0
Other transportation and
ULTIIES.ovoeveereeeireeiiieiens 40-42,44-47 0.7 0.2 5.8 25 0.7 96.3 71.0 90.0 89.8 93.4 0.0 0.0 0.7 0.0
1.8 48 14.2 44 44 0.0 66.6 76.0 68.4 46.1 0.0 0.0 1.2 134
Trade....oovvverenereeeeeeeees 50-59 5.2 71 55.1 3.9 3.8 | 100.0 10.7 64.8 65.1 53.0 0.0 0.0 29.0 0.0
Finance, insurance, and
real estate.......ccoovevenireinnennd 60-65,67 0.9 33 28.1 5.3 51 100.0 0.0 0.0 0.0 0.0 0.0 0.0 70.6 0.0
SEIVICES. ..o 701,72, 10.1 15.2 218 14.6 8.6 475 46.0 58.1 52.0 53.0 51 0.0 104 3.1
73,75-81,
83,84,87,89
Business services.........c........ 73 8.7 16.3 194 8.5 8.7 18.4 39.7 50.9 481 535 0.0 0.0 14.9 2.0
Computer and data
processing services....... 737 10.6 17.4 19.7 8.3 8.5 19.0 40.0 513 48.6 54.2 0.0 0.0 15.1 2.0
Other business services..... 731-736,738 14 15.6 7.7 15.0 15.7 0.0 26.1 29.2 26.7 20.0 0.0 0.0 0.0 0.0
Health services..........coecevunn. 80 37.3 25.0 6.0 14 1.2 24.3 92.0 95.1 75.8 89.9 0.0 0.0 1.3 0.0
Offices and clinics of
medical doctors,
hospitals, medical
and dental labs 801,806,807 39.6 25.1 1.9 0.7 0.7 0.0 95.7 97.0 86.8 94.9 0.0 0.0 1.3 0.0
Other health services......... 802-805, 11.8 24.2 29.8 10.3 80 | 100.0 16.3 13.1 104 12.9 0.0 0.0 0.0 0.0
808-809
Engineering and
management services........ 87 13.9 20.8 29.2 24.1 9.6 513 53.6 56.3 55.5 49.7 54 0.0 11.8 15.0
Engineering, architectural,
and surveying............... 871 2.7 53 43.0 14.6 11.2 16.8 57.2 62.2 55.7 44.6 6.1 0.0 2.3 8.6
Research, development,
and testing..........coeveuen. 873 331 424 215 28.1 9.3 715 52.3 55.2 55.3 50.6 43 0.0 12.1 16.6
Other engineering and
management services... 872,874 232 23.2 15.3 2.3 10.5 | 100.0 59.3 83.4 73.6 72.8 0.0 0.0 0.0 0.0

See explanatory information and SOURCE at end of table.
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Table B-4. Imputation rates for selected items, by industry: 1997

Page 4 of 4
R&D Total R&D R&D by cost R&D R&D
Industry SIC code Net Total scientists/ Other by Energy | Pollution | outside | Foreign
Sales | employment| engineers| Total |Company| Federal | Wages |Materials| costs State R&D |abatement| company| R&D
[Percent]

Other Services. ..o 701,72, 0.3 0.2 45 29 3.0 0.0 224 30.8 28.8 15.4 0.0 0.0 0.2 26
75-79,81,
83,84,89

Other nonmanufacturing

INAUSEIES "...vorvvvevoreerrreennnans] 07-12,14,15, 14 1.7 27.3 1.8 1.9 0.0 24.0 22.0 235 244 0.0 0.0 0.0 10.4

161-162,17

" Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry classification
to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries." Estimates for
nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and for "Other
nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table B-5. Reported items--percentage of R&D-performing companies

that reported data for selected items: 1997

Percent that reported data item *
Data Item Form RD-1L 2 Form RD-1A 2
SaAlES ..o e 99.1% 99.0%
Total employment......ccccovvvvvcvvvcees 96.8 98.9
Scientist and engingers...........ccoocvrerreurienne 76.4 87.3
Federal R&D 2..........oomrreeereeeeeenereeeeneeenns 98.3 100.0
Company R&D ..., . 98.3 100.0
Total R&D......oouvviceeicricreeeseineeis 100.0 100.0
Foreign R&D........cccoevvirinieererieeeinn, 241 43
Contracted OUL..........c.ccvvvrrcererirerirerireiins 18.2 12.9
ENIGY R&D...oseereereeeseerserrssseessensesnes 39 4
Pollution abatement R&D.............c.c.cocceuee 45 4

' Percentages are based on companies that reported total R&D expenditures. Imputed data are not included.
Companies that reported they were out of scope, out of business, merged with another company, or had
no R&D expenditures for 1997 were excluded from the calculation.

2 See technical notes for descriptions of the survey questionnaire forms.

® ltem response for "Federal R&D" and for "Company R&D" are considered together; companies that report "Total
R&D" and either of these expenditures implicitly report both company and Federal R&D, since these two items
sum to total R&D.

4 Percentages are not provided because Form RD-1A, the abbreviated questionnaire, does not include these
items. See the technical notes for more information about the contents of the survey questionnaires.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research
and Development: 1997
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data were collected and was based on a character of work
distribution reported in either of the 2 previous years, if
any. It was again performed using new data collected in
the next 2 years. If reported data followed no previously
imputed or reported data, previous period estimates were
inserted based on the currently reported information.
Similarly, if reported data did not follow 2 years of
imputed data, the 2 years of previously imputed data were
removed. Thus, character of work estimates were revised
as newly reported information became available and were
not final for 2 years following their initial publication.

Beginning with 1995, previously estimated values
were not removed for firms that did not report in the third
year, nor were estimates made for the 2 previous years
for firms reporting after 2 years of nonresponse. This
process was changed because, in the prior period,
revisions were minimal. Estimates continue to be made
for 2 consecutive years of nonresponse and discontinued
if the firm does not report character of work in the third
year.

If no reported data are available for a firm, character
of work estimates are not imputed. As a consequence,
only a portion of the total estimated R&D expenditures
are distributed at the firm level. Those expenditures not
meeting the requirements of the new imputation
methodology are placed in a “not distributed” category.
Tables B-6, B-7, and B-8 show the character of work
estimates along with the “not distributed” component for
1995, 1996, and 1997, respectively. NSF’s objective in
conducting the survey has always been to provide
estimates for the entire population of firms performing
R&D in the United States. However, the revised impu-
tation procedure would no longer produce such estimates
because of the “not distributed” component. A baseline
estimation method was thus developed to allocate the “not

distributed” amounts among the character of work
components. In the baseline estimation method, the “not
distributed” expenditures are allocated by industry group
to basic research, applied research, and development
categories using the percentage splits in the distributed
category for that industry. The allocation is done at the
lowest level of published industry detail only; higher
levels are derived by aggregation, just as national totals
are derived by aggregation of individual industry
estimates, and result in higher performance shares for
basic and applied research and lower estimates for
development’s share than would have been calculated
using the previous method.’ The estimates of basic
research, applied research, and development provided in
the tables in section A were calculated using the baseline
estimation method.

STATE ESTIMATES

Form RD-1L requests data on the cost of R&D
performed for states in which a company’s R&D
laboratories are located. An independent source, the
Directory of American Research and Development,
published by the Data Base Publishing Group of the
R. R. Bowker Company, is used in conjunction with
survey results to estimate R&D expenditures by state for
companies that do not provide this information. The
information on scientists and engineers published in the
directory is used as a proxy indicator of the proportion
of R&D expenditures within each state. R&D expendi-
tures by state are estimated by applying the distribution
of scientists and engineers by state from the directory to
total R&D expenditures for these companies. These
estimates are included with reported survey data to arrive
at published estimates of R&D expenditures for each
state.

?See NSF (1990) for an explanation of the uncertainties in the
data and to quantify their sensitivity to the choice of various possible
imputation procedures.
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Table B-6. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1995

Page 1 of 6
Total Basic research Applied research
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Al INAUSTFIES ... 132,103 23,451 108,652 5,093 511 4,581 22,470 2,725 19,744
Distribution by industry:
ManUFaCIUNING......cveueeeeerieseree e 100,067 18,831 81,236 3,086 207 2,879 16,154 1,575 14,579
Food, kindred, and tobacco products...........c..cccccuieeeed 20,21 1,566 0 1,566 136 0 136 453 0 453
Textiles and apparel..........cccvrveeninrneineeresisenneneens 22,23 (D) (D) 381 22 0 22 (D) (D) 37
Lumber, wood products, and furniture................cccevvens 24,25 (D) (D) 229 17 0 17 31 0 31
Paper and allied products 26 (D) (D) 1,404 193 (S) 0 193 (S) (D) (D) 556 (S)
Chemicals and allied products............cccceevevrierevrnnnnn. 28| 17,547 210 (S)| 17,337 (D) (D) 1,225 (D) (D) 4,348
Industrial chemicals...........ccoourrrerrirrrninieiniennenn] 281-82,286 (D) (D) 5,139 (D) (D) 426 (D) (D) 1,191
Drugs and medicines 2831 10,215 14 10,202 720 2 718 2,484 5 2,479
Other chemicals..................... 284-85,287-89 (D) (D) 1,996 (D) (D) 81 (D) (D) 678
Petroleum refining and extraction.............cccocoeereeunee. 13,29 1,760 6 1,754 84 0 84 (D) (D) 523
Rubber products...........cccceveveieierieciesesee s 30 (D) (D) 1,210 55 0 55 (D) (D) 174
Stone, clay, and glass products............cccccvererercurennn. 32 448 6 441 15 0 15 (D) (D) 136
Primary metals..........coverereneieerrneneneeeseees 33 593 13 580 30 0 30 (D) (D) 134
Ferrous metals and products 331-32,3398-99 (D) (D) 217 13 0 13 77 0 77
Nonferrous metals and products..............cccccceueeee. 333-36 (D) (D) 363 18 0 18 (D) (D) 57
Fabricated metal products...........cccccoeuererreereiserenennnnd 34 1,023 86 937 (D) (D) 60 138 9 128
MaCHINEIY......courererriee e 35 (D) (D) 9,676 (D) (D) 220 2,153 27 2,126
Office, computing, and accounting machines.......... 357 (D) (D) 4,699 (D) (D) 22 (D) (D) 1,227
Other machinery, except electrical.............ccccccenee. 351-56,358-59 5,041 64 4,976 (D) (D) 198 (D) (D) 899
Electrical quipment...........ccovvrinrneinereinsereeinsinseneens 36| 18,751 1,690 17,060 (D) (D) 178 (D) (D) 2,229
Radio and TV receiving equipment............ccccovnee. 365 (D) (D) 114 4 0 4 13 0 13
Communication equipment..........c.ccoverrrnrerenneens 366 (D) (D) 3,845 48 0 48 (D) (D) 568
Electronic components...........cccovvevvevrieinevenersennnnnns 367 (D) (D) 9,628 (D) (D) 50 1,207 33 1,174
Other electrical equipment...........ccovvvrerererrireins 361-64,369 (D) (D) 3,473 (D) (D) 76 (D) (D) 474
Transportation equipment...........c.cocverenerienenennnnes 37| 32,441 13,130 19,311 280 180 100 2,248 548 1,700
Motor vehicles and motor vehicles equipment......... 371 (D) (D) 13,590 (D) (D) (D) (D) (D) (D)
Other transportation equipment..............cccoeverirenee 373-75,379 (D) (D) 232 (D) (D) (D) (D) (D) (D)
Aircraft and missiles.........coeueernininineneneenn. 372,376 | 16,951 11,462 5,489 185 180 5 1,459 406 1,052
Professional and scientific instruments................cc....... 38 11,976 3,460 (S) 8,516 (D) (D) 472 (D) (D) 1,929
Scientific and mechanical measuring instruments... 381-82 7,146 3,358 (S) 3,787 (D) (D) 252 (D) (D) 1,373
Optical, surgical, photographic, and
other inStruMENtS.........ocvevrereireereerrereend 384-87 4,831 102 4,729 (D) (D) 220 579 23 556
Other manufacturing industries............cccoerrreninennnn. 27,31,39 (D) (D) 835 (D) (D) 71 73 0 73

See explanatory information and SOURCE at end of table.
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Table B-6. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1995

Page 2 of 6
Total Basic research Applied research
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Distribution by industry:
NONMANUFACIUIING .....oveoveneeieieee s 32,036 4,620 27,415 2,006 304 1,702 6,316 1,150 5,166
Transportation and Utilities...........cc.ccoveerevieicrinncnnns 40-42,44-49 5,435 252 5183 (D) (D) 106 (D) (D) 938
CoOMMUNICAtIONS......coucvieerciiecsie e 48 (D) (D) 4,756 (D) 0 (D) (D) 0 (D)
Telephone communications.............cccocereurivennes 481 (D) (D) 4,697 (D) 0 (D) (D) 0 (D)
Other communications.............ccoeeeererreerennns 482-484,489 59 0 59 (D) 0 (D) (D) 0 (D)
Electric, gas, and sanitary services... 49 440 93 347 (D) (D) 43 (D) (D) 93
Other transportation and utilities............ccccccocvurence. 40-42,44-47 (D) (D) 80 (D) 0 (D) (D) (D) (D)
TrAGE....ceeec e 50-59 (D) (D) 7514 (D) (D) 207 (D) (D) 1,213
Finance, insurance, and real estate...........cc.cccocevnenee. 60-65,67 (D) (D) 710 (D) (D) 115 (D) (D) 16
SEIVICES. ...t 701,72,73,75-81,| 17,876 4,270 13,606 1,537 294 1,243 3,979 1,129 2,850
83,84,87,89
BUSINESS SEIVICES.....cvvvivriieieciiieicisieeeissseiesesseis 73 9,293 612 8,681 (D) (D) (D) (D) (D) (D)
Computer and data processing services............. 737 9,059 514 8,545 (D) (D) 550 (D) (D) 1,338
Other buSiNESS SEIVICES.........evvvrrrererirrerrirerinn, 731-736,738 234 98 136 (D) (D) (D) (D) (D) (D)
Health SEMVICES.........vvererrereieireeseesesseseireiseieied 80 756 4 753 (D) (D) (D) 237 3 235
Offices and clinics of medical doctors,
hospitals, medical and dental labs................. 801,806,807 (D) (D) 737 (D) (D) (D) (D) (D) (D)
Other health SEMVICES.........cevvveerenrererrireieisienes 802-805,308-809 (D) (D) 16 (S) 1 (D) (D) (D) (D) (D)
Engineering and management services................. 87 7,662 3,650 4,011 (D) (D) (D) (D) (D) (D)
Engineering, architectural, and surveying........... 871 2,933 1,883 1,050 (D) (D) (D) (D) (D) (D)
Research, development, and testing................... 873 (D) (D) 2,829 (D) (D) (D) (D) (D) (D)
Other engineering and management services.... 872,874 (D) (D) 132 (D) (D) 7 (D) (D) 0
Other SEMVICES.......vurerreerererinrireeseere et 701,72,75-79,81, 165 4 160 (D) (D) (D) 29 3 26
83,84,89
Other nonmanufacturing industries............cc.cccoevevennen. 07-12,14,15, 413 1 402 31 0 31 (D) (D) 148
161-162,17

See explanatory information and SOURCE at end of table.



L0¢

Table B-6. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1995

Page 3 of 6
Total Basic research Applied research
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Distribution by size of company:
[Number of employees]

TOL v 132,103 23,451 108,652 5,093 511 4,581 22,470 2,725 19,744
Fewer than 500...........couinineiniieneeeeseeeseeeene 16,662 1,978 14,684 1,872 272 1,600 4,457 789 3,668
50010 1999......cuuieeieereeee s 4,693 225 4,468 (D) (D) 266 (D) (D) 1,121
1,000 £0 4,999.......oiriiriiieee e 16,960 798 16,162 1,263 26 (S)| 1,237 3,220 42 3,177
5,000 10 9,999......comueiiin s 9,532 243 9,289 (D) (D) 187 2,203 60 (S)| 2,143
10,000 10 24,999........ccomieiiireieseeiee s 17,071 1,946 (S)| 15,125 559 3 556 (D) (D) 2,351
25,000 OF MOTE.......correrreerrerieereeeeessesssesssssnesesessess 67,185 18,261 48,924 922 186 736 8,638 1,354 7,284

See explanatory information and SOURCE at end of table.
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Table B-6. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1995

Page 4 of 6
Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Al INAUSTFIES ... 83,616 14,679 68,938 20,925 5,536 15,388 16.0 24.0 14.0
Distribution by industry:
ManUFaCIUNING......cveueeeeerieseree e 62,201 12,746 49,455 18,626 4,302 14,324 19.0 230 18.0
Food, kindred, and tobacco products .............cccccueeeeed 20,21 803 0 803 174 0 174 11.0 0.0 11.0
Textiles and apparel..........cccvrveeninrneineeresisenneneens 22,23 (D) (D) 228 (D) (D) 94 (D) (D) 25.0
Lumber, wood products, and furniture................cccevvens 24,25 (D) (D) 136 (D) (D) 45 (D) (D) 20.0
Paper and allied products............ccccoevereurerincencneeinn. 26 345 0 345 (D) (D) 310 (D) (D) 22.0
Chemicals and allied products.............ccceveverererrnnnnn. 28 7,936 186 (S) 7,750 (D) (D) 4,013 (D) (D) 23.0
Industrial chemicals...........ccoourrrerrirrrninieiniennenn] 281-82,286 (D) (D) 2,619 (D) (D) 903 (D) (D) 18.0
Drugs and mediCiNesS.........c.cueeeeerernceneeneeneereerennnens 283 4,018 7 4,011 2,994 0 2,994 29.0 0.0 29.0
Other chemiCals..........couvrurreeirieireneresere s 284-85,287-89 (D) (D) 1,119 (D) (D) 117 (D) (D) 6.0
Petroleum refining and extraction... 13,29 (D) (D) 669 (D) 0 478 (D) (D) 0.0 (D)
Rubber products 30 (D) (D) 753 (D) (D) 228 (D) (D) 19.0
Stone, clay, and glass products............c.cccvererercurennn. 32 (D) (D) 249 41 0 41 (D) 9.0 0.0 9.0
Primary metals..........ccoeveveieeieeeseeeeseseesns 33 (D) (D) 236 (D) (D) 179 (D) (D) 31.0
Ferrous metals and products......... 331-32,3398-99 (D) (D) 108 (D) (D) 19 (D) (D) (D) (D)
Nonferrous metals and products 333-36 130 2 128 (D) (D) 160 (D)| 45.0 64.0 (D)
Fabricated metal products...........cccccoeuererreereiserenennnnd 34 (D) (D) 654 (D) (D) 95 (D) (D) 10.0
MaCHINEIY......courereei e 35 6,209 43 6,162 (D) (D) 1,168 12.0 10.0 12.0
Office, computing, and accounting machines.......... 357 (D) (D) 3,111 (S) (D) (D) 339 (D) (D) 7.0
Other machinery, except electrical.............ccccocenee. 351-56,358-59 (D) (D) 3,051 (D) (D) 829 (D) (D) 17.0
Electrical quipment...........ccovvrinrneinereinsereeinsinseneens 36 9,689 446 9,243 (D) (D) 5410 (D) (D) 320
Radio and TV receiving equipment............ccccovnee. 365 (D) (D) 78 (D) (D) 18 (D) (D) 16.0
Communication equipment..........c.cccverrrnrereneneens 366 3,119 52 3,067 (D) (D) 162 (D) 14.0 90.0 (D)
Electronic components...........cccvvevvenieinevenneiseennnnns 367 3,820 13 3,807 (D) (D) 4598 (D)) 50.0 92.0 (D)
Other electrical equipment 361-64,369 (D) (D) 2,292 (D) (D) 631 16.0 0.0 18.0
Transportation equipment...........c.cocverenerienenennnnes 37| 25,250 9,192 16,057 4,663 3,211 1,453 14.0 24.0 8.0
Motor vehicles and motor vehicles equipment......... 371 (D) (D) 12,807 (D) (D) 83 (D) (D) 1.0
Other transportation equipment.............cccocverirenee 373-75,379 (D) (D) 118 (D) (D) 72 14.0 1.0 31.0
Aircraft and missiles.........coeueernininineneneenn. 372,376 | 10,802 7,669 3,133 4,504 3,206 1,298 27.0 28.0 240
Professional and scientific instruments................cc....... 38 8,384 2,795 (S) 5,589 (D) (D) 526 (D) (D) 6.0
Scientific and mechanical measuring instruments... 381-82 (D) (D) 2,052 (D) (D) 110 (S) (D) (D) 3.0
Optical, surgical, photographic, and
other inStruMENtS.........ocvevrereireereerrereend 384-87 (D) (D) 3,537 (D) (D) 416 (D) (D) 9.0
Other manufacturing iNdustries ..........ccccocoverrerirennn. 27,31,39 581 0 581 (D) (D) 110 (D) (D) 13.0

See explanatory information and SOURCE at end of table.



60¢

Table B-6. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1995

Page 5 of 6

Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Distribution by industry:
NONMANUFACIUNING ...c.vvveeiiieicsie e 21,415 1,932 19,483 2,299 1,234 1,065 7.0 27.0 4.0
Transportation and Utlities...........cc.ccoveereriercrieicnnns 40-41,44-49 4,285 232 4,053 (D) (D) 85 (D) (D) 2.0
CoOMMUNICAtIONS......cvucvieerceieecsie e 48 (D) (D) 3,849 (D) 0 (D) 0.0 0.0 0.0
Telephone communications.. 481 (D) (D) 3,809 0 0 0 0.0 0.0 0.0
Other communications.............ccoevverevreerennns 482-484,489 41 0 41 (D) 0 (D) (D) 0.0 (D)
Electric, gas, and sanitary services............c.ccvuune. 49 250 86 163 (D) 0 48 11.0 0.0 14.0
Other transportation and utilities.............ccccoereurrennee 40-42,44-47 (D) (D) 40 (D) (D) (D) 51.0 100.0 (D)
TrAE. ..o 50-59 (D) (D) 5,956 (D) (D) 139 (D) (D) 20
Finance, insurance, and real estate...........cc.cccocevnenee. 60-65,67 (D) (D) 575 (D) (D) 4 (D) (D) 1.0
SBIVICES. ...t 701,72,73,75-81,1 10,315 1,626 8,690 2,045 1,221 823 11.0 29.0 6.0
83,84,87,89
BUSINESS SEIVICES.....ceurerirereirriecinrineie e sseeees 73 6,691 258 6,434 (D) (D) (D) (D) (D) (D)
Computer and data processing services............. 737 6,533 178 6,355 (D) (D) 301 (D) (D) 4.0
Other busiNESS SEIVICES. .......ovnrererrereieereirerees 731-736,738 158 80 78 (D) 0 (D) (D) 0.0 (D)
Health SEMVICES.........vvererrereieireeseesesseseireiseieied 80 (D) (D) (D) 0 0 0 0.0 0.0 0.0
Offices and clinics of medical doctors,
hospitals, medical and dental labs................. 801,806,807 (D) (D) (D) 0 0 0 0.0 0.0 0.0
Other health SErVICeS........oovvrerreeneireireieieenens 802-805,808-809 7 0 7 0 0 0 0.0 0.0 0.0
Engineering and management services.................. 87 3,031 1,367 (S) 1,664 (D) (D) 498 (D) (D) 12.0
Engineering, architectural, and surveying........... 871 799 482 317 (D) (D) (D) (D) (D) (D)
Research, development, and testing................... 873 (D) (D) 1,222 (D) (D) (D) 6.0 7.0 (D)
Other engineering and management services.... 872,874 (D) (D) 125 0 0 0 0.0 0.0 0.0
Other SEMVICES......evurerreererinrinrireeseere e 701,72,75-79,81, (D) (D) (D) (D) 0 (D) (D) 0.0 (D)
83,84,89
Other nonmanufacturing industries ...........ccccvevvevennen. 07-12,14,15, (D) (D) 209 13 0 13 3.0 0.0 3.0
161-162,17

See explanatory information and SOURCE at end of table.
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Table B-6. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1995

Page 6 of 6
Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Distribution by size of company:
[Number of employees]

TOL e 83,616 14,679 68,938 20,925 5,536 15,388 16.0 24.0 14.0
Fewer than 500...........ccocrireinernienneeeecenene 9,406 847 8,559 926 69 857 6.0 3.0 6.0
50010 999......comiirreee s 2,907 156 2,751 (D) (D) 330 (S) (D) (D) 7.0
1,000 £0 4,999........ovrirrirerer e 10,617 633 9,984 1,860 96 1,764 11.0 12.0 11.0
5,000 10 9,999.......c0mimriren s 6,444 153 (S)| 6,291 (D) (D) 669 (D) (D) 7.0
10,000 10 24,999........ccmuvimirerrerrerneee e 10,386 1,377 (S)| 9,009 (D) (D) 3,209 (D) (D) 21.0
25,000 OF MOTE.......coooverreireerreerenereeenernereessseesseenseis 43,856 11,513 32,343 13,768 5,208 8,560 20.0 29.0 17.0

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table B-7. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1996

Page 1 of 6
Total Basic research Applied research
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Al INAUSTIES. ..o 144,667 23,653 121,015 7,011 1,114 5,897 24,386 3,013 21,373
Distribution by industry:
ManUFACIUNING. .....cuevuereree e 111,864 20,020 91,845 (D) (D) 3,948 (D) (D) 15,714
Food, kindred, and tobacco products...............cceueeuneenes 20,21 1,564 0 1,564 87 0 87 443 0 443
Textiles and apparel..........cccoevevreeeinrerniensreineeeeenn. 22,23 (D) (D) 414 37 0 37 (D) (D) 32
Lumber, wood products, and furniture.............ccceoeenee. 24,25 (D) (D) 634 29 0 29 (D) (D) 94
Paper and allied products............cccceurrererrerreninennens 26 (D) (D) 1,534 255 (S) 0 255 (S) (D) (D) 567 (S)
Chemicals and allied products...........ccoevevererrerernennee. 28 (D) (D) 17,520 1,322 8 1,314 (D) (D) 4,651
Industrial chemicals............ccccoovrenirrnrnrinrrereiennnd 281-82,286 (D) (D) 5,246 (D) (D) 599 (D) (D) 1,260
Drugs and mediCings............ccovvereurieeieiniensernieennns 283 9,773 3 9,769 (D) (D) 651 (D) (D) 2,401
Other chemiCals..........coevvvererrenrernireereeeieeesennens 284-85,287-89 2,505 0 2,505 64 0 64 991 0 991
Petroleum refining and extraction 13,29 1,654 24 1,630 (D) (D) (D) 416 2 414
Rubber products 30 (D) (D) 1,269 (D) (D) 55 (D) (D) 188
Stone, clay, and glass products............ccccoceeereerenenee 32 468 5 463 (D) (D) 19 (D) (D) 148
Primary metals.........ccooevevieiniecsiecse e 33 (D) (D) 637 (D) (D) (D) (D) (D) 138
Ferrous metals and products......... 331-32,3398-99 (D) (D) 214 5 (D) (D) (D) 0 (D)
Nonferrous metals and products... 333-36 (D) (D) 422 (D) 0 (D) (D) (D) (D)
Fabricated metal products.............ccoeuveereirerrieriersnenns 34 (D) (D) 1,322 (D) (D) 86 (D) (D) 152
MAChINEIY......couririeieie e 35| 13,455 117 13,338 (D) (D) 337 (D) (D) 2,150
Office, computing, and accounting machines.......... 357 (D) (D) 8,132 (D) (D) 59 (D) (D) 1,498
Other machinery, except electrical.............ccceunennv. 351-56,358-59 (D) (D) 5,206 (D) (D) 278 (D) (D) 653
Electrical eqUIPMENt.........ccovrvrereirierireineireeseeee s 36| 22,498 2,143 20,356 (D) (D) 443 (D) (D) 3,389
Radio and TV receiving equipment............cccccovvuee. 365 (D) (D) 140 21 (D) (D) (D) 0 (D)
Communication equipment............ccocverieeneninenns 366 (D) (D) 4,359 (D) (D) 59 (D) (D) 662
Electronic components...........cccocveeieineieieneinnnennns 367 (D) (D) 12,497 (D) (D) (D) 2,665 (D) (D)
Other electrical equipment...........c.cocverrirrieinrnnenns 361-64,369 (D) (D) 3,360 (D) (D) 217 (D) (D) 545
Transportation equipment............ccoceenereenereenninens 37 32,737 12,202 20,535 (D) (D) 190 (D) (D) 1,992
Motor vehicles and motor vehicles equipment......... 371 (D) (D) 14,528 103 (D) (D) (D) (D) (D)
Other transportation equipment..............cccooeenruneene 373-75,379 (D) (D) 298 (D) 0 (D) 86 (D) (D)
Aircraft and misSiles..........ccoverereinereiesisenenies 372,376 | 16,224 10,515 5,710 (D) (D) (D) (D) (D) (D)
Professional and scientific instruments........................ 38 12,149 3,942 8,207 (D) (D) 789 934 52 882
Scientific and mechanical measuring instruments... 381-82 (D) (D) 3,283 (D) (D) 315 333 18 315
Optical, surgical, photographic, and
Other iNStrUMENLS.......c.ooveererrree s 384-87 (D) (D) 4,924 (D) (D 474 600 34 567
Other manufacturing industries "...........ccccovveerveirnecnnnnd 27,31,39 (D) (D) 2,423 (D) (D) 234 924 451 473

See explanatory information and SOURCE at end of table.
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Table B-7. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1996

Page 2 of 6

Total

Basic research

Applied research

Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Distribution by industry:
NONMANUFACIUNING. ......vveeeieiececiiee e 32,803 3,633 29,170 (D) (D) 1,949 (D) (D) 5,659
Transportation and utilities.............c.ccoveevieverierrernnnens 40-42,44-49 4,678 186 4,492 (D) (D) (D) (D) (D) (D)
CommMUNICALIONS.........cevercierieicisee e 48 (D) (D) 3,970 (D) 0 (D) (D) (D) (D)
Telephone communications............c.cccviverennes 481 (D) (D) 3,897 (D) 0 (D) (D) (D) (D)
Other communications...........cccocevervevererevnnnenn. 482-484,489 73 0 73 (D) 0 (D) 16 (D) (D)
Electric, gas, and sanitary services............ccccocovenue. 49 352 42 311 14 0 14 (D) (D) 73
Other transportation and utilities..............ccccevevvnrenes 40-42,44-47 (D) (D) 211 (D) (D) (D) (D) 0 (D)
TrAUE. .o 50-59 6,389 51 (S) 6,338 (D) (D) 391 1,462 0 1,462
Finance, insurance, and real estate..............cccceeurnen. 60-65,67 (D) (D) 1,280 12 (D) (D) (D) 0 (D)
SEIVICES. ...t 701,72,73,75-81,| 19,022 3,118 15,904 1,618 306 1,312 3,952 1,006 (S)| 2,946
83,84,87,89
BUSINESS SEIVICES........vvurerceeiereieeieeeceeeseeseeeene 73| 10,641 361 10,280 550 48 501 1,328 51 1,277
Computer and data processing services.. 737 (D) (D) 10,025 510 48 461 (D) (D) 1,244
Other busiNess SEMVICES........vvrivrivrrrerrieeirerieanns 731-736,738 (D) (D) 255 40 0 40 (D) (D) 33
Health SEIVICES.......c.rvreeiriecrerrreisee e 80 (D) (D) 735 (S) (D) (D) 51 (D) (D) 252 (S)
Offices and clinics of medical doctors,
hospitals, medical and dental labs................. 801,806,807 715 (S) 3 713 (S) 48 (D) (D) (D) (D) (D)
Other health SErvVices........cccovvrrurrirrirerrinrinienen. 802-805,808-809 (D) (D) 23 (D) 0 (D) 12 (D) (D)
Engineering and management services.................. 87 7,318 2,746 4,572 992 256 735 2,324 949 (S) 1,376
Engineering, architectural, and surveying........... 871 1,660 994 667 (D) (D) (D) (D) (D) (D)
Research, development, and testing................... 873 5,484 1,708 (S) 3,776 762 114 648 1,772 603 (S) 1,168
Other engineering and management services.... 872,874 173 45 129 (D) (D) (D) (D) (D) (D)
Other SEIVICES......uverereeeeieie et eeesees 701,72,75-79,81, (D) (D) 317 (D) (D) 24 (D) (D) 42
83,84,89
Other nonmanufacturing industries ................c....ccooeee 07-12,14,15, (D) (D) 1,156 44 0 44 547 218 329
161-162,17

See explanatory information and SOURCE at end of table.
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Table B-7. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1996

Page 3 of 6
Total Basic research Applied research
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Distribution by size of company:
[Number of employees]

TOMAL e 144,667 23,653 121,015 7,011 1,114 5,897 24,386 3,013 21,373
Fewer than 500.........c.cocrrrnererrerneineseeeeenes 20,249 2,301 17,948 2,075 231 1,844 5,264 1,159 4,105
50010 999......couiiiieireir s 4,637 219 4,418 (D) (D) 443 (D) (D) 1,080
1,000 10 4,999......ovimriererne s 18,273 512 17,761 1,355 78 1,277 3,597 59 3,538
5,000 10 9,999.......ccmrirerrrir s 11,537 468 11,068 (D) (D) 353 2,160 168 1,992
10,000 0 24,999........cceeiireririr s 20,164 1,031 (S)] 19,133 1,136 3(S)] 1,133 3,613 63 (S)] 3,550
25,000 OF MOTE......oourvrrerererereerenerieeereseresenerinereessesnees 69,808 19,122 50,686 (D) (D) 847 (D) (D) 7,108

See explanatory information and SOURCE at end of table.
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Table B-7. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1996

Page 4 of 6
Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Distribution by industry:
AllINAUSTTIES ... 91,852 14,420 (S)| 77,434 21,418 5,106 16,311 14.8 216 135
ManUFACIUNING. .....cuevuereree e 69,607 12,741 56,868 20,004 4,689 15,315 17.9 234 16.7
Food, kindred, and tobacco products ..............cccueeuneenes 20,21 835 0 835 199 0 199 12.7 0.0 12.7
Textiles and apparel..........cccoevevreeeinrerniensreineeeeenn. 22,23 (D) (D) 236 (D) (D) 109 26.2 0.0 26.3
Lumber, wood products, and furniture.............ccceoeenee. 24,25 371 0 371 (D) (D) 140 21.9 9.1 221
Paper and allied products............cccocvereeninecinenennn. 26 (D) (D) 420 (D) (D) 292 18.5 0.0 19.0
Chemicals and allied products...........ccoevevererrerernennee. 28 (D) (D) 8,297 (D) (D) (D) 18.1 0.0 (D)
Industrial chemicals............ccccoovrenirrnrnrinrrereiennnd 281-82,286 (D) (D) 2,590 (D) (D) (D) 13.9 0.0 (D)
Drugs and mediCiNgS.........c.eevereeneeneereerereerereneenees 283 4,379 2 (S) 4,376 2,341 0 2,341 24.0 0.0 24.0
Other chemiCals..........coevvvererrenrernireereeeieeesennens 284-85,287-89 1,329 0 1,329 121 0 121 4.8 0.0 4.8
Petroleum refining and extraction 13,29 (D) (D) (D) (D) 0 (D) (D) 0.0 (D)
Rubber products 30 (D) (D) 780 (D) (D) 246 17.7 0.0 194
Stone, clay, and glass products............ccccoceeereerenenee 32 (D) (D) 255 41 0 41 8.8 0.0 8.9
Primary metals.........ccooevevieiniecsiecse e 33 598 (S) (D) (D) 190 (D) (D) 20.0 1.0 (D)
Ferrous metals and products......... 331-32,3398-99 (D) (D) (D) (D) 0 (D) (D) 0.0 (D)
Nonferrous metals and products... 333-36 (D) (D) 176 (D) (D) (D) 22.7 1.0 (D)
Fabricated metal products.............ccoeuveereirerrieriersnenns 34 (D) (D) 594 (D) (D) 490 38.7 75.0 37.1
MAChINEIY......couririeieie e 35 9,412 67 9,345 (D) (D) 1,506 (D) (D) 11.3
Office, computing, and accounting machines.......... 357 (D) (D) 5,920 (D) (D) 655 8.0 0.0 8.1
Other machinery, except electrical.............ccceunennv. 351-56,358-59 (D) (D) 3,424 (D) (D) 851 16.3 13.6 16.3
Electrical eqUIPMENt.........ccovrvrereirierireineireeseeee s 36| 11,075 316 10,761 (D) (D) 5,763 (D) (D) 28.3
Radio and TV receiving equipment............cccccovvuee. 365 (D) (D) 102 (D) 0 (D) 5.0 0.0 (D)
Communication equipment............ccocverieeneninenns 366 3,466 30 3,437 (D) (D) 201 13.3 92.7 4.6
Electronic components...........cccocveeieineieieneinnnennns 367 4,869 47 4,822 (D) (D) (D) 445 59.5 (D)
Other electrical equipment...........c.cocverrirrieinrnnenns 361-64,369 (D) (D) 2,401 (D) (D) 197 5.3 0.0 5.9
Transportation qUIPMENL...........ccccovvrvreeirernrerrereeennn. 37| 25,833 9,225 (S)| 16,607 3,509 1,763 1,746 10.7 14.4 8.5
Motor vehicles and motor vehicles equipment......... 371 (D) (D) 13,673 (D) (D) (D) 05 0.0 0.6
Other transportation equipment..............cccooeenruneene 373-75,379 (D) (D) 82 (D) (D) (D) 484 51.1 (D)
Aircraft and misSiles..........ccoverereinereiesisenenies 372,376 | 10,682 7,830 (S) 2,852 3,153 1,628 1,525 194 15.5 26.7
Professional and scientific instruments........................ 38 (D) (D) 5,834 (D) (D) 702 (D) (D) 8.6
Scientific and mechanical measuring instruments... 381-82 (D) (D) 2,089 (D) (D) 564 30.9 42.7 17.2
Optical, surgical, photographic, and
Other iNStrUMENLS.......c.ooveererrree s 384-87 (D) (D) 3,745 (D) (D) 138 2.8 3.6 2.8
Other manufacturing industries "...........ccccovveerveirnecnnnnd 27,31,39 1,650 79 1,571 (D) (D) 145 5.1 0.9 6.0

See explanatory information and SOURCE at end of table.



G1¢

Table B-7. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1996

Page 5 of 6
Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Distribution by industry:
NONMANUFACIUNING ....ovvveieieiecieieeeis e 22,245 1,679 (S)| 20,566 1,414 418 (S) 996 4.3 11.5 34
Transportation and utilities.............c.ccoveevieverierrernnnens 40-41,44-49 3,560 164 3,395 (D) (D) 78 (D) (D) 1.7
CommMUNICALIONS.........cevercierieicisee e 48 (D) (D) 3,038 (D) 0 (D) (D) 0.0 (D)
Telephone communications............c.cccviverennes 481 (D) (D) 2,982 0 0 0 0.0 0.0 0.0
Other communications...........cccocevervevererevnnnenn. 482-484,489 (D) (D) 55 (D) 0 (D) (D) 0.0 (D)
Electric, gas, and sanitary services............ccccocovenue. 49 (D) (D) 190 34 0 34 9.7 0.0 10.9
Other transportation and utilities..............ccccevevvnrenes 40-42,44-47 163 0 163 58 (D) (D) (D) 100.0 (D)
TrAUE. .o 50-59 (D) (D) 4,262 223 0 223 3.5 0.0 3.5
Finance, insurance, and real estate..............cccceeurnen. 60-65,67 1,171 0 1,171 (D) (D) (D) 05 100.0 (D)
SEIVICES. ...t 701,72,73,75-81,| 12,417 1,458 (S)| 10,959 1,035 (S) 348 (S) 687 (S) 5.4 11.2 4.3
83,84,87,89
BUSINESS SEMVICES.....covveviviieicisiieieieieise i 73 7,993 114 7,879 770 (S) 148 623 (S) 7.2 41.0 6.1
Computer and data processing services.. 737 (D) (D) 7,706 (D) 148 (D) 7.3 (D) (D)
Other busiNess SEMVICES........vvrivrivrrrerrieeirerieanns 731-736,738 (D) (D) 173 (D) 0 (D) 3.3 0.0 (D)
Health SEIVICES.......c.rvreeiriecrerrreisee e 80 (D) (D) 431 (S) (D) 0 (D) (D) 0.0 (D)
Offices and clinics of medical doctors,
hospitals, medical and dental labs................. 801,806,807 (D) (D) (D) (D) 0 (D) (D) 0.0 (D)
Other health SErvVices........cccovvrrurrirrirerrinrinienen. 802-805,808-809 (D) 0 (D) 0 0 0 0.0 0.0 0.0
Engineering and management services.................. 87 3,738 1,340 (S) 2,397 264 (S) 201 (S) 64 3.6 7.3 14
Engineering, architectural, and surveying........... 871 913 530 384 (D) (D) (D) (D) (D) (D)
Research, development, and testing................... 873 2,725 810 (S) 1,915 225 (S) 181 (S) 45 41 10.6 1.2
Other engineering and management services.... 872,874 98 1 97 (D) (D) (D) (D) (D) (D)
Other SEIVICES......uverereeeeieie et eeesees 701,72,75-79,81, (D) (D) 251 (D) 0 (D) (D) 0.0 (D)
83,84,89
Other nonmanufacturing industries ................c....ccooeee 07-12,14,15, (D) (D) 778 D) D) D) 4.0 18.5 (D)
161-162,17

See explanatory information and SOURCE at end of table.
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Table B-7. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1996

Page 6 of 6
Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Distribution by size of company:
[Number of employees]

TOMAL e 91,852 14,420 (S)| 77,434 21,418 5,106 16,311 14.8 216 135
Fewer than 500.........c.cocrrrnererrerneineseeeeenes 11,922 726 11,197 988 185 802 49 8.0 45
50010 999......couiiiieireir s 2,603 123 2,480 (D) (D) 415 (S) (D) (D) 94
1,000 10 4,999......ovimriererne s 11,754 250 11,504 1,567 125 (S)| 1,442 8.6 244 8.1
5,000 10 9,999.......ccmrirerrrir s 8,171 289 7,881 (D) (D) 842 (D) (D) 76
10,000 0 24,999........cceeiireririr s 11,645 665 (S)| 10,980 3,770 300 3,470 18.7 291 18.1
25,000 OF MOTE......oourvrrerererereerenerieeereseresenerinereessesnees 45,758 12,368 (S)| 33,392 13,805 4,464 9,341 19.8 23.3 18.4

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and for
"Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997
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Table B-8. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1997

Page 1 of 6
Total Basic research Applied research
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Al INAUSTTIES ... 157,539 23,928 133,611 8,623 1,173 7,450 25,597 1,822 23,775
Distribution by industry:
ManUFaCIUNING. .....cveueeeeeereseeree e 121,025 19,823 101,202 (D) (D) 4,926 (D) (D) 17,046
Food, kindred, and tobacco products .............cccccueeeeed 20,21 1,787 0 1,787 115 0 115 415 0 415
Textiles and apparel...........ocvrrrernrnenereeeens 22,23 (D) (D) 476 37 0 37 31 0 31
Lumber, wood products, and furniture................cccevvens 24,25 348 0 348 (D) 0 (D) 35 0 35
Paper and allied products.............c........ 26 (D) (D) 1,456 82 0 82 (D) (D) 104
Chemicals and allied products............ccccceveveiererrnnnn. 28 (D) (D) 18,628 (D) (D) 2,303 (D) (D) 4,346
Industrial chemicals........... 281-82,286 (D) (D) 4,970 (D) (D) 614 (D) (D) 1,238
Drugs and mediCings...........ccoeuvrererrienerreresennnn. 283 11,589 3(S)] 11,586 (D) (D) 1,609 2,529 0 2,529
Other chemiCals..........couvrurreeirieireneresere s 284-85,287-89 (D) (D) 2,072 80 0 80 (D) (D) 578
Petroleum refining and extraction.. 13,29 (D) (D) 1,612 (D) 0 (D) (D) (D) 462
Rubber products............ccoevivernnes 30 (D) (D) 1,372 53 0 53 (D) (D) 186
Stone, clay, and glass products............c.ccvererercunennn. 32 608 2 606 (D) (D) (D) (D) (D) 193
Primary metals.........covreereneineenneneneeeseees 33 988 221 767 (D) (D) 29 (D) (D) 129
Ferrous metals and products........ 331-32,3398-99 (D) (D) 414 (D) (D) (D) (D) (D) (D)
Nonferrous metals and products... 333-36 (D) (D) 353 (D) 0 (D) (D) (D) (D)
Fabricated metal products...........cccccceeererreercneenennnd 34 1,798 129 1,669 (D) (D) 81 309 84 225
MaCHINEIY......courereei e 351 18,499 106 18,393 (D) (D) 459 (D) (D) 3,334
Office, computing, and accounting machines... 357 | 12,840 53 12,787 (D) (D) 149 (D) (D) 2,587
Other machinery, except electrical.... 351-56,358-59 5,659 53 5,606 310 0 310 (D) (D) 746
Electrical quipment...........ccovvrinrneinereinsereeinsinseneens 36| 24585 1,839 22,747 655 17 (S) 638 4,188 119 4,069
Radio and TV receiving equipment............ccccoovnee. 365 (D) (D) 152 26 0 26 (D) (D) (D)
Communication equipment..........c.ccveurrrnrererneens 366 (D) (D) 7,377 (D) (D) 145 1,002 (D) (D)
Electronic components............ccvvevvevrierneveneisennnnnns 367 (D) (D) 10,786 211 0 211 2,294 34 (S)) 2,260
Other electrical equipment..........cccovvvrrereereirrireins 361-64,369 4,909 477 4,432 (D) (D) 255 (D) (D) 795
Transportation equipment.............cocvereieneerienenennnnes 37 31,993 12,251 19,742 (D) (D) 132 (D) (D) 2,019
Motor vehicles and motor vehicles equipment......... 371 (D) (D) 13,758 103 (D) (D) (D) (D) (D)
Other transportation equipment.............cccocvenirenee 373-75,379 (D) (D) 307 (D) 0 (D) (D) 0 (D)
Aircraft and missiles.........coeueernininineneneenn. 372,376 | 16,296 10,619 5,677 (D) (D) 15 (D) (D) 1,260
Professional and scientific instruments............cccc..c....... 38| 13,458 4,499 8,958 (D) (D) 735 1,077 66 1,011
Scientific and mechanical measuring instruments... 381-82 8,135 4,416 3,719 (D) (D) 262 357 24 (S) 333
Optical, surgical, photographic, and
other inStruMENtS. ..o 384-87 5,323 84 5,240 (D) (D) 473 720 42 678
Other manufacturing industries ™............cccoovvervrireecnnsd 27,31,39 2,798 156 2,642 (D) (D) 123 508 20 488

See explanatory information and SOURCE at end of table.



81¢

Table B-8. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1997

Page 2 of 6
Total Basic research Applied research
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Distribution by industry:
NONMANUFACIUIING ..o 36,514 4,105 32,409 (D) (D) 2,525 (D) (D) 6,731
Transportation and Utilities...........cccovrrerererereneinens 40-42,44-49 3,013 200 2,812 161 0 161 (D) (D) (D)
CoOMMUNICAtIONS......cvucvieerceieecsie e 48 (D) (D) 1,884 (D) 0 (D) (D) 0 (D)
Telephone communications.............ccooeevevrivennes 481 (D) (D) 1,826 (D) 0 (D) (D) 0 (D)
Other communications.............ccoeevererneeriennns 482-484,489 58 0 58 (D) 0 (D) (D) 0 (D)
Electric, gas, and sanitary services............c.ccveunvs 49 (D) (D) 258 (D) 0 (D) (D) (D) (D)
Other transportation and utilities............ccccccocovueenee. 40-42,44-47 (D) (D) 670 (D) 0 (D) (D) 0 (D)
TrAGE....ceec e 50-59 (D) (D) 7,961 (D) (D) 933 (D) (D) 1,995
Finance, insurance, and real estate... 60-65,67 (D) (D) 1,500 13 0 13 (D) (D) (D)
SEIVICES. ... 701,72,73,75-81,1 22,400 3,805 18,594 (D) (D) 1,322 4,285 771 3,514
83,84,87,89
BUSINESS SEIVICES.....cvvviirieeieciiieieiseeeissseiesesseis 73| 11,960 400 11,560 (D) (D) 603 (D) (D) 1,229
Computer and data processing services............. 737 11,706 389 11,318 (D) 15 (D) 1,331 131 1,200
Other business services 731-736,738 254 1 242 (D) (D) (D) (D) (D) 29
Health SEMVICES.........overerrerereereeseses e 80 (D) (D) 679 (D) 0 (D) (D) (D) (D)
Offices and clinics of medical doctors,
hospitals, medical and dental labs................. 801,806,807 (D) 4 (D) 15 0 15 (D) 4 (D)
Other health SErVICES........ccevrverrenrerereireieirienns 802-805,308-809 49 (D) (D) (D) 0 (D) (D) (D) (D)
Engineering and management services................. 87 9,290 3,381 (S) 5,909 (D) (D) 695 2,621 628 1,993
Engineering, architectural, and surveying........... 871 2,039 1,258 781 (D) (D) (D) (D) (D) (D)
Research, development, and testing................... 873 (D) (D) 4,782 (D) (D) 624 1,863 247 1,616
Other engineering and management services.... 872,874 (D) (D) 347 (D) (D) (D) (D) (D) (D)
Other SEMVICES.......vurerreerererinrireeseere et 701,72,75-79,81, (D) (D) 446 (D) (D) (D) (D) (D) (D)
83,84,89
Other nonmanufacturing industries *................ccc..cc.... 07-12,14,15, 1,618 77 1,541 108 12 96 315 51 264
161-162,17

See explanatory information and SOURCE at end of table.
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Table B-8. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1997

Page 3 of 6
Total Basic research Applied research
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions]
Distribution by size of company:
[Number of employees]

TOL 157,539 23,928 133,611 8,623 1,173 7,450 25,597 1,822 23,775
Fewer than 500...........couinineiniieneeeeseeeseeeene 24,063 2,209 21,854 2,438 337 2,101 6,144 704 5,440
50010 999......coiirrieee s 4,966 376 4,590 (D) (D) 372 1,116 98 1,018
1,000 £0 4,999.......oiriiriiieee e 19,590 540 19,049 1,756 37.(S)] 1,719 3,682 98 3,584
5,000 10 9,999.......c0mimriren s 14,266 612 13,655 (D) (D) 421 (D) (D) 2,792
10,000 10 24,999........ccomieeiireieisieeee e 21,510 913 20,597 (D) (D) 2,039 (D) (D) 4,474
25,000 OF MOTE......cooverererireerieererererinerinereessssesseesseis 73,144 19,277 53,866 (D) (D) 798 (D) (D) 6,469

See explanatory information and SOURCE at end of table.
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Table B-8. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1997

Page 4 of 6
Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Al INAUSTTIES ... 95,542 13,795 81,747 271,777 7,139 20,638 18 30 15
Distribution by industry:
ManUFaCIUNING. .....cveueeeeeereseeree e 72,145 12,250 59,895 (D) (D) 19,336 (D) (D) 19
Food, kindred, and tobacco products .............cccccueeeeed 20,21 1,076 0 1,076 180 0 180 10 0 10
Textiles and apparel..........cccvrveeninrneineeresisenneneens 22,23 (D) (D) 364 (S) 45 (S) 0 45 (S) (D) (D) 9
Lumber, wood products, and furniture................cccevvens 24,25 275 0 275 (D) 0 (D) (D) (D) (D)
Paper and allied products...................... 26 (D) (D) 307 (D) (D) 962 (S) 67 100 66
Chemicals and allied products............ccccceveveiererrnnnn. 28 (D) (D) 9,151 (D) (D) 2,830 15 0 15
Industrial chemicals........... 281-82,286 (D) (D) 2,271 (D) (D) 847 15 0 17
Drugs and mediCings...........ccoeuvrererrienerreresennnn. 283 (D) (D) 5711 (D) (D) 1,737 (D) (D) 15
Other chemiCals..........couvrurreeirieireneresere s 284-85,287-89 (D) (D) 1,167 246 0 246 (D) (D) 12
Petroleum refining and extraction.. 13,29 (D) (D) 603 (D) 0 (D) 31 (D) (D)
Rubber products............ccoevivernnes 30 (D) (D) 848 284 0 284 (D) (D) 21
Stone, clay, and glass products............c.ccvererercunennn. 32 (D) (D) 309 (D) 0 (D) (D) 0 (D)
Primary metals..........ccoeveveieieseecseeeseseseesn 33 419 28 (S) 391 (D) (D) 219 (D) (D) 28
Ferrous metals and products........ 331-32,3398-99 294 28 (S) 266 (D) (D) (D) 42 87 (D)
Nonferrous metals and products... 333-36 125 1 124 (D) (D) (D) 40 67 (D)
Fabricated metal products...........cccccceeererreercneenennnd 34 (D) (D) 775 (D) (D) 589 (D) (D) 35
MaCHINEIY......courereei e 35 9,804 61 9,743 (D) (D) 4,857 (D) (D) 26
Office, computing, and accounting machines... 357 (D) (D) 6,089 3,963 0 3,963 31 0 31
Other machinery, except electrical.... 351-56,358-59 (D) (D) 3,656 (D) (D) 895 (D) (D) 16
Electrical quipment...........ccovvrinrneinereinsereeinsinseneens 36| 12,175 447 11,728 7,567 1,256 6,311 31 68 28
Radio and TV receiving equipment............ccccoovnee. 365 (D) (D) 112 (D) 0 (D) 1 (D) (D)
Communication equipment..........c.ccveurrrnrererneens 366 6,141 163 5,978 763 (D) (D) (D) 75 (D)
Electronic components............ccvvevvevrierneveneisennnnnns 367 (D) (D) 3,127 (D) (D) 5,188 51 93 48
Other electrical equipment..........cccovvvrrereereirrireins 361-64,369 2,778 266 2,512 (D) (D) 871 (D) (D) 20
Transportation equipment.............cocvereieneerienenennnnes 37| 25517 8,880 16,637 2,978 (S)] 2,025 (S) 953 9 17 5
Motor vehicles and motor vehicles equipment......... 371 (D) (D) 12,941 36 (D) (D) (D) 1 (D)
Other transportation equipment.............cccocvenirenee 373-75,379 (D) (D) 165 (D) (D) (D) 35 50 (D)
Aircraft and missiles.........coeueernininineneneenn. 372,376 | 11,055 7,524 3,531 (D) (D) 869 (D) (D) 15
Professional and scientific instruments................cc....... 38 (D) (D) 5,858 (D) (D) 1,354 (D) (D) 15
Scientific and mechanical measuring instruments... 381-82 (D) (D) 2,382 (D) (D) 740 (D) (D) 20
Optical, surgical, photographic, and
other inStruMENtS. ..o 384-87 (D) (D) 3,474 614 0 614 12 0 12
Other manufacturing industries ™............cccoovvervrireecnnsd 27,31,39 1,961 130 1,831 (D) (D) 199 (D) (D) 8

See explanatory information and SOURCE at end of table.
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Table B-8. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1997

Page 5 of 6
Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Distribution by industry:
NONMANUFACtUNING .....vvveeiieicsee e 23,396 1,545 21,851 (D) (D) 1,303 (D) (D) 4
Transportation and UtIlIties............cvevrreerivrerenernceneene. 40-41,44-49 (D) (D) 1,541 (D) (D) (D) (D) (D) (D)
Communications...........ccccceeee.. 48 (D) (D) 1,174 0 0 0 (D) (D) 0
Telephone communications............ccccoceeeereenenes 481 (D) (D) 1,144 0 0 0 (D) (D) 0
Other communications.............ccoerereneercenieenees 482-484,489 30 0 30 0 0 0 0 0 0
Electric, gas, and sanitary services............c.cceuuue. 49 (D) (D) 151 (D) (D) 30 (S) 12 18 12
Other transportation and utilities..............cccoccervnnee. 40-42,44-47 (D) (D) 216 (D) (D) (D) 26 96 (D)
TTAGC. vttt 50-59 (D) (D) 4,951 82 0 82 (D) (D) 1
Finance, insurance, and real estate............ccccccecovurenee. 60-65,67 1,431 0 1,431 (D) 0 (D) 1 (D) (D)
SEIVICES. .cvvcercirrieeeirieet et 701,72,73,75-81, | 14,329 1,334 12,995 (D) (D) 763 (D) (D) 4
83,84,87,89
BUSINESS SEIVICES. ......verriirrieerieiseieeiseiecie s 73 9,362 193 9,169 620 62 (S) 558 5 15 5
Computer and data processing services............. 737 9,154 182 8,972 (D) 62 (S) (D) (D) 16 (D)
Other bUSINESS SEIVICES........cvuvvrrererrrerreiieinenns 731-736,738 209 1" 198 (D) 0 (D) (D) 0 (D)
Health SEIVICES..........ovreereerereeeeeeenenseeieneend 80 (D) 0 (D) 10 0 10 (D) (D) 1
Offices and clinics of medical doctors,
hospitals, medical and dental labs................. 801,806,807 (D) 0 (D) 0 0 0 (D) 0 (D)
Other health SErVICes..........cocvverrnererirerirerenne 802-805,808-809 9 0 9 10 0 10 20 (D) (D)
Engineering and management services................... 87 4157 1,130 3,027 (D) (D) 195 (D) (D) 3
Engineering, architectural, and surveying........... 871 1,219 702 517 (D) 5 (D) (D) 0 (D)
Research, development, and testing................... 873 (D) (D) 2,362 (D) (D) 180 21 60 4
Other engineering and management services.... 872,874 (D) (D) 148 (D) 0 (D) 4 (D) (D)
Other SEIVICES.........evererierirrrireireseecee e 701,72,75-79,81, (D) " (D) 0 0 0 (D) (D) 0
83,84,89
Other nonmanufacturing industries "................ccoc..... 07-12,14,15, 947 14 933 249 0 249 15 0 16
161-162,17

See explanatory information and SOURCE at end of table.
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Table B-8. Funds for performance of basic research, applied research, development, funds not distributed, and

percent of funds not distributed, by industry, size of company, and source of funds: 1997

Page 6 of 6
Development Expenditures not distributed Percent of expenditures not distributed
Industry and size of company SIC code Total | Federal | Company Total | Federal | Company Total | Federal | Company
[Dollars in millions] [Percent]
Distribution by size of company:
[Number of employees]

TOL e 95,542 13,795 81,747 27,777 7,139 20,638 18 30 15
Fewer than 500...........ccocrireinernienneeeecenene 14,281 1,124 13,157 1,200 45 1,155 5 2 5
50010 1999......cuuierieereeee s 3,016 194 2,822 (D) (D) 378 (S) (D) (D) 8
1,000 £0 4,999........cviriiecrer e 12,449 352 12,097 1,703 53 1,650 9 10 9
5,000 10 9,999......c0miuiiieie s 9,011 312 8,699 1,832 89 1,743 13 15 13
10,000 10 24,999........ccovirrirerreiree e 11,642 526 (S)| 11,116 (D) (D) 2,969 (D) (D) 14
25,000 OF MOTE.......correrreirrerseereseeessesssessssssesesesseis 45,143 11,287 33,856 19,344 6,601 12,743 26 34 24

' Beginning in 1996, manufacturing companies with fewer than 50 employees and nonmanufacturing companies with fewer than 15 employees were sampled separately without regard to industry
classification to minimize year-to-year variation in survey estimates. Estimates for manufacturing companies in this group are combined with those for companies in "Other manufacturing industries."
Estimates for nonmanufacturing companies in this group are combined with those for companies in "Other nonmanufacturing industries." As a result, statistics for "Other manufacturing industries" and for
"Other nonmanufacturing industries" after 1995 are not comparable with statistics for prior years.

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies.
(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



COMPARABILITY OF STATISTICS

This section summarizes survey procedures and
practices that may have affected the comparability of
statistics produced from the Survey of Industrial
Research and Development over time and with other
statistical series.’?

REVIsIoNs TO HISTORICAL AND
IMMEDIATE PRIOR Y EAR STATISTICS

Revisions to historical statistics usually have been
made because of changes in the industry classification
of companies caused, in turn, by changes in payroll
composition detected when a new sample was drawn.
Various methodol ogies have been adopted over the years
to revise, or backcast, the data when revisions to
historical statistics have become necessary.
Documented revisions to the historical statistics from
post-1967 surveys are summarized in NSF (1994).
Detailed descriptions of the specific revisions made
to the statistics from pre-1967 surveys are scarce, but
U.S. Bureau of the Census (1995) summarizes some
of the major revisions.

Changes to reported data can come from three
sources: respondents, analysts involved in survey and
statistical processing, and the industry reclassification
process. Prior to 1995, routine revisions were made to
prior year statistics based on information from al three
sources. Consequently, results from the current-year
survey were used not only to develop current-year
statistics, but also to revise immediate prior year
statistics. Beginning with the 1995 survey, this practice
was discontinued. The reasons for discontinuation of this
practice were annual sampling, continual strengthening
of sampling methodology, and improvements in data
verification, processing, and nonresponse follow-up.
Moreover, it is not clear that respondents or those who
processed the survey results had any better information
a year after the data were first reported. Thus, it was
determined that routinely revising published survey
statistics increased the potential for error and often
confused users of the statistics. Revisions are now made
to historical and immediate prior-year statistics only if
egregious errors are discovered.

1 See also U.S. Bureau of the Census (1995).

Y EAR-TO-Y EAR CHANGES

Comparability from year to year may be affected by
new sample design, annual sample selection, and industry
shifts.

SampLE DESIGN

By far the most profound influence on statisticsfrom
recent surveys occurred when the new sample design
for the 1992 survey wasintroduced. Revisionsto the 1991
statistics were dramatic (see Research and Devel opment
in Industry: 1992 for a detailed discussion). While the
alocation of the sample was changed somewhat, the
sample designs used for the 1993-97 surveys were
comparable to the 1992 sample design in terms of size
and coverage.

ANNUAL SAMPLE SELECTION

With the introduction of annual sampling in 1992,
more year-to-year change has resulted than when survey
panels were used. There are two reasons why thisis so.
First, changes in classification of companies not
surveyed were not reflected in the year-to-year
movement. Prior to annual sampling, a wedging
operation—which was performed when a new sample
was selected—was a means of adjusting the data series
to account for the changesin classification that occurred
in the frame (see the discussion on wedging later).
Second, yearly correlation of R&D data is lost when
independent samples are drawn each year.

INDUSTRY SHIFTS

Theindustry classification of companiesisredefined
each year with the creation of the sampling frame. By
redefining the frame, the sample reflects current
distributions of companies by size and industry. A
company may move from one industry to another due to
either changesin its payroll composition, whichisused
to determine the industry classification code (see
previous discussion under “Frame Creation”); changes
intheindustry classification system itself; or changesin
the way the industry classification code is assigned or
revised during survey processing.
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A company’ spayroll composition can change because
of the growth or decline of product or service lines, the
merger of two or more companies, the acquisition of one
company by another; divestitures; or the formation of
conglomerates. Although an unlikely occurrence, a
company’s industry designation can be reclassified
yearly with theintroduction of annual samplingin 1992.
The result is that a downward movement in R&D
expenditures in one industry is balanced by an upward
movement in another industry from one year to the next.

From time to time, the SIC coding system, which is
used by most Federal agencies that publish industry
dtatistics, is revised to reflect the changing composition
of U.S. industry. For statistics developed for 1988-91
from the 1988-91 surveys, companies retained the
industry classifications assigned for the 1987 sample.
These classifications were based on the 1977 SIC
system. The last major revision of the SIC system wasin
1987. This new system has been used to classify
companiesin al of the post-1991 surveys.

The method used to classify firms during survey
processing was revised dightly in 1992. Research has
shown that the impact on individual industry estimates
has been minor.!! The current method used to classify
firms was discussed previously under “Frame
Creation.” Methods used for past surveys are discussed
in U.S. Bureau of the Census (1995).

CAPTURING SVMALL AND
NONMANUFACTURING R& D
PERFORMERS2

Beforethe 1992 survey, the sample of firms surveyed
was selected at irregular intervals.® In intervening years,
apanel of the largest firms known to perform R&D was
surveyed. For example, a sample of about 14,000 firms
was sel ected for the 1987 survey. For the 198891 studies,
about 1,700 of these firms were resurveyed annually; the
other firms did not receive questionnaires, and their
R&D data were estimated. This sample design was
adequate during the survey’s early years because R& D
performance was concentrated in relatively few

" Theeffectsof recent changesin theway companiesare classified
during survey processing are discussed in detail in U.S. Bureau of the
Census (1994e and 19944).

12 See also NSF (1994, 1995, and 1996a).

BUntil 1967, samples were selected every 5 years. Subsequent
samples were selected for 1971, 1976, 1981, and 1987.

manufacturing industries. However, as more and more
firmsbegan entering the R& D arena, the old sample design
proved increasingly deficient because it did not capture
births of new R&D-performing firms. The entry of
fledgling R&D performers into the marketplace was
completely missed during panel years. Additionaly,
beginning in the early 1970s, the need for more detailed
R&D information for nonmanufacturers was
recognized. At that time, the broad industry
classifications “miscellaneous business services’ and
“miscellaneous services” were added to the list of
industry groups for which statistics were published.
By 1975, about 3 percent of total R& D was performed
by firmsin nonmanufacturing industries.

During the mid-1980s, there was evidence that a
significant amount of R& D was being conducted by an
increasing number of nonmanufacturing firms; again,
the number of industries used to develop the statistics for
nonmanufacturers was increased. Consequently, since
1987 the annual reports in this series have included
separate R&D estimates for firms in the
communication, utility, engineering, architectural,
research, development, testing, computer programming,
and data processing service industries; hospitals, and
medical labs. Approximately 9 percent of the estimated
industrial R&D performance during 1987 was
undertaken by nonmanufacturing firms.

After the list of industries for which statistics were
published was expanded, it became clear that the sample
design itsdlf should be changed to reflect the widening
population of R&D performers among firms in the
nonmanufacturing industries* and small firms in all
industries so as to account better for births of R&D-

4 For the 1992 survey, 25 new nonmanufacturing industry and
industry groups were added to the sample frame: agricultural services
(SIC 07); fishing, hunting, and trapping (09); wholesale trade—
nondurables (51); stationery and office supply stores (5112); industrial
and personal service paper (5113); groceries and related products
(514); chemicals and alied products (516); miscellaneous nondurable
goods (519); home furniture, furnishings, and equipment stores (57);
radio, TV, consumer electronics, and music stores (573); eating and
drinking places (581); miscellaneous retail (59); nonstore retailers
(596); real estate (65); holding and other investment offices (67);
hotels, rooming houses, camps, and other lodging places (70);
automotive repair, services, and parking (75); miscellaneous repair
services (76); amusement and recreation services (79); health services
(80); offices and clinics of medical doctors (801); offices and clinics
of other health practitioners (804); miscellaneous health and allied
services not elsewhere classified (809); engineering, accounting,
research, management, and related services (87); and management
and public relations services (874).
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industries so as to account better for births of R&D-
performing firms and to produce more reliable statistics.
Beginning with the 1992 survey, NSF decided to (1) draw
new samples with broader coverage annually, and
(2) increase the sample size to approximately 25,000
firms."> As a result of the sample redesign, for 1992 the
reported nonmanufacturing share was and continues to
be estimated at approximately 25 percent of total R&D. !¢

TiME-SERIES ANALYSES

As discussed earlier, the statistics resulting from this
survey are better indicators of changes in, rather than
absolute levels of, R&D spending and personnel. Never-
theless, the statistics are often taken to be a continuous
time series prepared using the same collection, process-
ing, and tabulation methods. Such uniformity has not been
the case. Since the survey was first fielded, improvements
have been made to increase the reliability of the statistics
and to make the survey results more useful. To that end,
past practices have been changed and new procedures
instituted. Preservation of the comparability of the
statistics has, however, been an important consideration
in making these improvements. Nonetheless, changes to
survey definitions, the industry classification system, and
the procedure used to assign industry codes to multi-
establishment companies have had some, though not
substantial, effects on the comparability of statistics.!”

The aspect of the survey that had the greatest effect
on comparability was the selection of samples at irregular
intervals (i.e., 1967, 1971, 1976, 1981, 1987, and 1992)
and the use of a subset or panel of the last sample drawn
to develop statistics for intervening years. As discussed
earlier, this practice introduced cyclical deterioration of
the statistics. As compensation for this deterioration,
periodic revisions were made to the statistics produced
from the panels surveyed between sample years. Early
in the survey’s history, various methods were used to
make these revisions.'®After 1976 and until the 1992
advent of annual sampling, a linking procedure called

!5 Annual sampling also remedies the cyclical deterioration of
the statistics that results from changes in a company’s payroll
composition because of product line and corporate structural changes.

16See also NSF (1997a and 1998a).

"For discussions of each of these changes, see U.S. Bureau of
the Census (1994g); for considerations of comparability, see U.S.
Bureau of the Census (1994¢ and 1993).

18See U.S. Bureau of the Census (1995).

wedging was used." In wedging, the 2 sample years on
each end of a series of estimates served as benchmarks
in the algorithms used to adjust the estimates for the
intervening years.

For a full discussion of the mathematical algorithm
used for the wedging process that linked statistics from
the 1992 survey with those from the 1987 survey, see
U.S. Bureau of the Census (1994g). In general, wedging

takes full advantage of the fact that in the first year
of a new panel [when a new sample is selected], both
current-year and prior-year estimates are derived.
Thus, two independent estimates exist for the prior
year. The estimates from the new panel are treated
as superior primarily because the new panel is based
on updated classifications [the industry classifi-
cations in the prior panel are frozen] and is more
Sfully representative of the current universe (the prior
panel suffers from panel deterioration, especially a
lack of birth updating). The limitations in the prior
panel caused by these factors are naturally assumed
to increase with time, so that in the revised series,
we desire a gradual increase in the level or revision
over time which culminates in the real difference
observed between the two independent sample
estimates of the prior year. At the same time, we desire
that the annual movement of the original series be
preserved to the degree possible in the revised series
(U.S. Bureau of the Census, 1994).

To that end, the wedging algorithm does not change
estimates from sample years and adjusts estimates from
panel years, recognizing that deterioration of the panel
is progressive over time. One of the primary reasons for
deciding to select a new sample annually rather than at
irregular intervals was to avoid applying global revision
processes such as wedging. Consequently, the 1992
survey was intended to be the last one affected by the
wedging procedure.

COMPARISONS TO OTHER
STATISTICAL SERIES

NSF collects data on federally financed R&D from
both Federal funding agencies—using the Survey of
Federal Funds for Research and Development—and

The process was dubbed wedging because of the wedgelike
area produced on a graph that compares originally reported statistics
with the revised statistics that result after linking.
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performers of the work, industry, Federal labs, univer-
sities, and other nonprofit organizations—using the
Survey of Industrial Research and Development and other
surveys. As reported by Federal agencies, NSF publishes
data on Federal R&D budget authority and outlays, in
addition to Federal obligations. These terms are defined
below:*

*  Budget authority is the primary source of legal
authorization to enter into financial obligations
that will result in outlays. Budget authority most
commonly is granted in the form of appro-
priations laws enacted by Congress with the
approval of the president (NSF 1998b).

* Obligations represent the amounts for orders
placed, contracts awarded, services received, and
similar transactions during a given period,
regardless of when the funds were appropriated
or when future payment of money is required.

*  Qutlays represent the amounts for checks issued
and cash payments made during a given period,
regardless of when the funds were appropriated
or obligated.

20See also NSF (1997b).
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National R&D expenditure totals in NSF’s National
Patterns of R&D Resources report series are primarily
constructed with data reported by performers and include
estimates of Federal R&D funding to these sectors. But
until performer-reported survey data on Federal R&D
expenditures are available from industry and academia,
data collected from the Federal agency funders of R&D
are used to project R&D performance. When survey data
from the performers subsequently are tabulated, as they
are in this report, these statistics replace the projections
based on funder expectations. Historically, the two survey
systems have tracked fairly closely. For example, in 1980,
performers reported using $29.5 billion in Federal R&D
funding, and Federal agencies reported total R&D
funding between $29.2 billion in outlays and $29.8 billion
in obligations (NSF 1996b). In recent years, however,
the two series have diverged considerably. The difference
in the Federal R&D totals appears to be concentrated in
funding of industry, primarily aircraft and missile firms,
by the Department of Defense. Overall, industrial firms
have reported significant declines in Federal R&D
support since 1990 (see table A-1), while Federal agencies
have reported level or slightly increased funding of
industrial R&D (NSF 1996b). NSF is examining the
causal factors behind these divergent trends.



SURVEY DEFINITIONS

R&D FunDsPER R& D ScienTisT
OR ENGINEER

All expenditures associated with the performance
of industrial R&D (salaries, wages, and fringe benefits
paid to R&D scientists and engineers;, materials and
supplies used for R&D; depreciation on capital
equipment and facilities used for R& D; and any other
R&D costs) divided by the number of R&D scientists
and engineers employed. To obtain a per person
expenditures on R&D for a given year, the total R&D
expenditures of that year are divided by an
approximation of the number of full-time-equivalent
(FTE) scientists and engineers engaged in the perfor-
mance of R&D for that year. For accuracy, this
approximation is the mean of the numbers of such FTE
R& D-performing scientists and engineers as reported
in January for the year in question and the subsequent
year. For example, the mean of the numbers of FTE
R&D scientists and engineers in January 1996 and
January 1997 is divided into total 1996 R&D
expenditures for a total cost per R&D scientist or
engineer in 1996.

EmpLoymMENT, FTER&D
SCIENTISTSAND ENGINEERS

People employed by the company during the
January following the survey year who are engaged in
scientific or engineering work at a level that requires
knowledge of engineering or of the physical, biological,
mathematical, statistical, or computer sciences
equivalent at least to that acquired through completion
of a4-year college program with amajor in one of those
fields. FTE employment is the number of scientists and
engineers in the company who are assigned full time
plus a prorated number of employeesworking part time
on R&D.

EmMPLOYMENT, TOTAL

Number of people domestically employed by R& D-
performing companies in al activities during the pay
period that includes the 12th of March, the date most
employers use when paying first quarter employment
taxes to the Internal Revenue Service.

FEDERALLY FUNDED R& D CENTERS
(FFRDCs)

R& D-performing organizations administered by
industrial, educational, or other institutions on a
nonprofit basis, and exclusively or substantially
financed by the Federal Government. R&D
expenditures of industry-administered FFRDCs are
included with the Federal R& D data of the industry
classification of each of the administering firms. The
industry-administered FFRDCs included in the 1997
survey are listed below.

FFRDCs SupPORTED BY THE DEPARTMENT OF ENERGY

Energy Technology Engineering Center,
Rockwell International Corp.,
Canoga Park, CA

Idaho National Engineering Laboratory,
Lockheed Martin Corp.,
Idaho Falls, ID

Oak Ridge Nationa Laboratory,
Lockheed Martin Corp.,
Oak Ridge, TN

Sandia National Laboratories, Lockheed Martin Corp.,
Albuquerque, NM

Savannah River Laboratory,
Westinghouse Corp.,
Aiken, SC

FFRDC SupPORTED BY THE DEPARTMENT OF
HeaLTH anD HumaN SERvICES, NATIONAL
INSTITUTES OF HEALTH

National Cancer Institute (NCI) Frederick Cancer
Research Facility

Science Applications International Corporation

Advanced Bioscience Laboratories, Inc., Frederick, MD

227



Funps ForR R&D, CoMPANY AND
OTHER

The cost of R&D actually performed within the
company and funded by the company itself or by other
non-federal sources, not including the cost of R&D
supported by companies but contracted to outside organi-
zations such as research institutions, universities and
colleges, nonprofit organizations, or—to avoid double-
counting—other companies.

Funps FOR R&D, FEDERAL

Receipts for R&D performed by the company under
Federal R&D contracts or subcontracts and R&D portions
of Federal procurement contracts and subcontracts.

Funps ForR R&D, TotaL

Operating expenses incurred by a company in con-
ducting R&D in its own laboratories or in other company-
owned or -operated facilities. These expenses include
wages and salaries; materials and supplies; property and
other taxes; maintenance and repairs; depreciation; and
an appropriate share of overhead, not including capital
expenditures.

INDUSTRIAL R&D

As used in this survey, R&D is the pursuit of a
planned search for new knowledge or understanding of
the subject under study. This search may have reference
to a specific application (basic research); the acquisition
of knowledge or understanding to meet a specific,

recognized need (applied research); or the application of
existing knowledge or understanding toward the
improvement of a present product or process
(development). In industry, basic research is the pursuit
of new scientific knowledge or understanding that does
not have specific immediate commercial objectives,
although it may be in fields of present or potential
commercial interest; applied research is investigation
toward discovering new scientific knowledge that has
specific commercial objectives with respect to products,
processes, or services; and development is the systematic
use of the knowledge or understanding gained from
research directed toward the production of useful
materials, devices, systems, or methods, including the
design and development of prototypes and processes. The
survey covers industrial R&D performed by people
trained—either formally or by experience—in engi-
neering or in the physical, biological, mathematical,
statistical, or computer sciences and employed by a
publicly or privately owned firm engaged in for-profit
activity in the United States. Specifically excluded from
the survey are quality control, routine product testing,
market research, sales promotion, sales service, and other
nontechnological activities; routine technical services;
and research in the social sciences or psychology.

NET SALES AND RECEIPTS

Dollar values for goods sold or services rendered by
R&D-performing companies to customers outside the
company—including the Federal Government—Iess such
items as returns, allowances, freight, charges, and excise
taxes. Domestic intracompany transfers and sales by
foreign subsidiaries are excluded, but transfers to foreign
subsidiaries and export sales to foreign companies are
included.
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NATIONAL SCIENCE FOUNDATION
4201 WILSON BOULEVARD
ARLINGTON, VIRGINIA 22230

OFFICE OF THE
DIRECTOR

FROM THE DIRECTOR
NATIONAL SCIENCE FOUNDATION

The National Science Foundation requests your company’s participation in the 1997
Survey of Industrial Research and Development that the Bureau of the Census is
conducting for us. This annual survey is the only source of detailed information on U.S.
industry’s research and development (R&D) performance.

Your company’s participation is vital to the accuracy of the resulting information.
Because R&D expenditures are concentrated in relatively few companies, a completed
response is needed from each surveyed firm — there is no substitute for the information
that you can provide. Your company can be assured of complete confidentiality. Survey
data will be released only in aggregate form so that responses of individual companies
cannot be identified. We have enclosed a data brief from the 1995 survey to show you
how these results are used.

If you have questions concerning the operation of this survey, please direct them to the
Census Bureau on (301) 457-1339. In addition to the data brief, survey results also are
made available in an annual report entitled Research and Development in Industry. If you

would like to receive a copy of the most recent report, please call the NSF publication
distribution center on (301) 947-2722 or send an e-mail message to pubs@nsf.gov.

Sincerely,

el Fame_

Neal Lane
Director

Enclosures

RD-NSF (1-98)
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(2-98) % g | Washington, DC 20233-0001

87 o\'—“ﬁ
s OFFICE OF THE DIRECTOR

FROM THE ACTING DIRECTIOR
BUREAU OF THE CENSUS

We have enclosed your company’s report form and instructions for the 1997 "Survey of
Industrial Research and Development (R&D)." This survey provides information for
examining R&D tax credits. Some businesses are able to use R&D tax credits to reduce
their Federal tax burden. The data assist public officials in allocating research funding by
state, which may benefit companies like yours. Analysts also use the results to compare
spending in this country with others to ensure that U.S. businesses are not at a
competitive disadvantage.

In addition to the traditional report form, we have included a computerized
self-administered questionnaire diskette that you may use as an alternative format for
reporting. Please refer to the instructions for installation. If you have any questions about
installing or using the diskette, please contact the Electronic Reporting Staff on
1-301-457-4125.

The diskette and Form RD-1(L) contain information from the previous report for your
company. Please review the instructions, complete the diskette or the form, and
return it within 60 days. Federal law requires your response to four items identified on
the form. Your voluntary response to all other items is needed to assure useful results.

Information you report should cover the domestic operations of your consolidated
enterprise for calendar year 1997. We recognize that providing this information is a
burden, and we have worked hard to minimize it. For example, if you do not have book
records for any item, you may provide carefully prepared estimates. The law that
authorizes this survey (Title 13, United States Code) requires that we keep your report in
full confidence. Only sworn Census Bureau employees will see your information and
they will use it only for statistical purposes.

We conduct this survey with National Science Foundation (NSF) support. We have
enclosed a letter from the Director of NSF encouraging your response to the survey. If
you have any questions, please call my staff on (301) 457-1339. Thank you in advance for
your cooperation.

Sincerely,

Cpomart T bt

James F. Holmes

Enclosures



PLEASE RETURN BY:

=

OMB No. 3145-0027: Approval Expires 01/31/99

NOTICE - Your report to the Census Bureau is
confidential by law (Title 13, U.S. Code). It
may be seen only by sworn Census employees
and may be used only for statistical purposes.
The law also provides that copies retained in
your files are immune from legal process.

CENSUS
USE
ONLY

- U.S. DEPARTMENT OF COMMERCE
(Fﬂf‘,"g,g,n ") BUREAU OF THE CENSUS
COLLECTING AND COMPILING AGENT FOR

THE NATIONAL SCIENCE FOUNDATION

SURVEY OF INDUSTRIAL RESEARCH AND DEVELOPMENT DURING 1997

Bureau of the Census
1201 East 10th Street
Jeffersonville, IN 47132-0001

RETURN
TO

SURVEY CODE

4001

Name of person who supplied 1996 data

INDUSTRY CODE

WEIGHT

Data supplied in items 1A and 1B and in item
3A, line 3, columns 4 and 6, for 1997 on this
form will satisfy the mandatory reporting
requirements. (Title 13, U.S. Code.)

PLEASE READ ENCLOSED INSTRUCTIONS
BEFORE COMPLETING THIS FORM.

STATE

ADDRESS

SIC CODE

In correspondence pertaining to this report refer }
to this CENSUS FILE NUMBER (11 digits)

{Please correct any error in name and address, including ZIP Code.)

THIS REPORT SHOULD COVER YOUR ENTIRE CONSOLIDATED DOMESTIC ENTERPRISE, INCLUDING ALL U.S. SUBSIDIARIES AND DIVISIONS.

The term "company” on this form refers to the consolidated domestic enterprise.

i
]
,E
[
;
?
4

+ Please complete this form by the date printed at the top of this page and * Report figures in thousands of doltars. Reasonable estimates are acceptable.
return it in the envelope provided. Make a copy for your records.
» Please read the enclosed instructions before completing this form. « Explain significant changes in year-to-year data in the remarks section.
COVERAGE REVIEW

Was this company owned or controlled by another company on

December 31, 1997?

13031 Yes - See instructions for Coverage Review.
1304 INo — Continue with item 1




Section | - GENERAL COMPANY DATA

item 1 - RECEIPTS AND EMPLOYMENT FOR THE COMPANY

A. Net sales, operating receipts and revenues of domestic operations of this company (Report in thousands of dollars) 1996 1997

INCLUDE receipts for sales of products and services provided to other companies, individuals, U.5. Government agencies, and foreign countries. Bil. | Mil. |Thou.| Bil. | Mil. | Thou.

101 102
EXCLUDE domestic intra-company transfers and sales by foreign subsidiaries.
Number Number

B. Domestic company employment in all activities during the pay period which includes the 12th of March 1997 (item 1 of |.R.S. Form 941, if one Form m n2

941 was filled for the entire company.)

’ Item 2 - NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS AND ENGINEERS January 1997 January 1998
Apportion on a full-time equivaient basis. See page 4 of the instruction booklet for more detail. Number Number
A. Federal research and development 503 504
B. Company and other research and development 505 506
C. TOTAL - Sum of lines 2A and 2B P | 501 502

Item 3 - COSTS INCURRED FOR RESEARCH AND DEVELOPMENT
{Report in thousands of dollars) 1996 1997
Federal funds Company and other Total {{1)+{2}) Federal funds Company and other Total {{4}+(5)}
{1 {2) (3) (4) (5) (6)
A. Performed within the company Bil. Mil. | Thou.| Bil Mil. | Thou.| Bil. Mil. | Thou.| Bil. Mil. | Thou.| Bil Mil. | Thou.| Bil. Mil. | Thou.
. 300 301 302 303 304 305 306
1. Basic research -
If "NONE,” please mark {X) here————»[ |
2. Applied a. Applied research 311 312 313 314 315 316
resctlearch b. Development 321 322 323 324 325 326
an
development | c. Total - Sum of linesaandb |33 332 333 334 335 336
3. Total - Sum of lines 1 and 2.c. 30 342 343 344 345 346
. 351 352 353 354 3565 356
B. Outside the company - Federal funds and
company funds for research and development
performed by others outside the company
within the United States (Exciude from 3A.3.
above)
362 3665
C. Foreign - Company funds for research and
development performed by foreign subsidiaries
or other organizations outside the United States
(Exclude from 3A.3. and 3B. above)
D. TOTAL - Company and other funds, 372 78 )
except Federal {This line represents company
sponsored research and development with the
exception of “other funds.”) - Sum of 34.3
f 2), B, and C)
Item 4 - COMPANY AND OTHER FUNDS, EXCEPT FEDERAL, FOR RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY 1998
BUDGETED FOR THE YEAR 1998 i i
Bil. Mii. | Thou.
401
{Comparable to the 1997 figure reported in Item 3.A.3., column (5).}
Section Il - RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE DOMESTIC COMPANY
Item 5 - COSTS INCURRED FOR FEDERAL RESEARCH AND DEVELOPMENT PERFORMED WITHIN Key 1995 1997
THE COMPANY BY PRINCIPAL GOVERNMENT AGENCY code m 1996 2
Allocate the total reported in tem 3.A., line 3, column (4), Federal funds, into the following principal agencies: 5 Bil. Mil. | Thou. Bil. Mil. | Thou.
1. Department of Defense 01 o
2. National Aeronautics and Space Administration 02 A T
3. Department of Energy 03 5
4. Other Federal agencies 04 KE
6. TOTAL COSTS - Sum of lines 1 through 4 | 05 D,
Item 6 - COSTS INCURRED FOR RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY BY MAJOR ~ | Key 1995 1997
TYPE OF EXPENSE code m . |1996 (2)
Allocate the total reported in ltem 3.A., line 3, column (6), total company research and development ~ Exclude lines 3.B. and 3.C. 6 Bil. Mil. | Thou. |, Bil. Mit. | Thou.
1. Wages and salaries of research and development personnel ~ Include scientists and engineers, technicians, secretaries, and other persormnel. 01 o)
+
2. Costs of materials and supplies consumed - Do not include in this item components, models, and other materials supplied by other A
research organizations. 02 S
3. Other costs - Include service and supporting costs, R&D depreciation, and share of overhead. 03 K;
4. TOTAL COSTS - Sum of lines 1 gh 3 > [ 04 D

PLEASE CONTINUE ON NEXT PAGE



|—7 ] Page 2

e (ItngF:\]ge)OF INDUSTRIAL RESEARCH ColiiCf,i?f;ﬂ%%ﬁ%ﬁ%@%ﬁ; FLE NOMBER in any
AND DEVELOPMENT DURING 1997 THE NATIONAL SCIENCE FOUNDATION | COTeshotconce
Section Il — RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE DOMESTIC COMPANY — Continued
P Item 7 — FIELDS OF BASIC RESEARCH PERFORMED WITHIN THE COMPANY 1996 1?237
Allocate the total reported in item 3.A., fine 1, column (6}, basic research, into the following fields of science and engineering. 7 Bil. ] Vil ]Thou Bil. l VL fThou
1. Chemistry 01 1 ! N ] )
2. Engineering {including metallurgy) 02 t ! 0 ¢ !
3. Geological Sciences 03 [ 1 T f !
4. Mathematics 04 } | ; |
5. Computer Sciences 05 | | A i |
6. Physics 06 o 5 ro
7. Astronomy o7 | | K | |
8. Atmospheric Sciences 08 | ! E ! !
9. Oceanography 09 f f D l ,I
10. Biological Sciences 10 I | | |
11. Clinical Medical Sciences 11 ! | ! !
12. Other —Specify 12 ro T
13. TOTAL BASIC RESEARCH COSTS — Sum of lines 1 through 12 > 13 | | | |
) Item 8 — APPLIED RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY BY PRODUCT GROUP
Allocate the totals reported as applied research and devetopment in Item 3.A,, line 2.c., columns 1995 1997
{4) and {6), into the following product groups and funding sources. These product groups Key
represent the END PRODUCT for the firm. See page 7 of the instruction booklet for detailed code Federal funds Total funds 1996 Federal funds Total funds
descriptions of product groups. (1 (2) (1) (2)
No. SIC Group Product class 8 | Bil. | Mil. Thou| Bil. | Mil. 'Thou Bil. | Mil. 'Thou| Bil. ' Mil. Thou
1]20 Food and kindred products 01 | | | | N | | | |
2|22 Textile mill products 02 ! ! ! ! 0 1 | 1 1
3|24 Lumber and wood products 03 : } : : T ! ] : :
4126 Paper and allied products 04 | 1 | ! | ! | i
5 | 281, 286 Industrial inorganic and organic chemicals 05 ! ! ! ! A ! ! ! !
6 | 282 Plastics materials and synthetic resins, rubber, and fiber 06 : : : : S ! ! I I
7| 283 Drugs 07 ] | i | K ] | i ]
8 {287 Agricultural chemicals 08 ! ! ! ! E ! ! ! !
9 | Balance of SIC 28 group | Cleaning supplies, toiletries, and paints 09 : I : } D : ! I ,r
10| 29,13 Petroleum refining, and oil and gas extraction 10 | | | | { ] | |
1130 Rubber and miscellaneous plastics products 1 ! ! ! | | [ ! !
12|31 Leather 12 L L r T
13 | 32 Stone, clay, glass, and concrete products 13 | 1 | | 1 | ) |
14 | 331, 332, 3399 Primary ferrous products 14 ! ! i ! ! ! | !
15 | Balance of SIC 33 group | Primary and secondary nonferrous metals 15 : : : : : : ; :
16 | 348 Ordnance, except missiles 16 | | | | 1 | | |
17 | Balance of 34 Fabricated metat products 17 ! ! ! ! ! ! ! !
18 | 351 Engines and turbines 18 : : : : : : : :
19 | 352 Farm machinery and equipment 19 | | | | ! | 1 )
20 | 353 Construction, mining, and materials handling machinery 20 ! | ! ! ! ! ! !
21| 354 Metal working machinery and equipment 21 : : } I : : ,r ,r
22 | 357 Office, computing, and accounting machines 22 | | 1 t | | | }
23 | Balance of SIC 35 group | Other machinery, except electrical 23 ! ! ! ! ! ! ! !
24 | 361 Electric transmission and distribution equipment 24 ; : : i : : : ;
25 | 362 Electrical industrial apparatus 25 ] | t | | | } {
26 | 365 Radio and television receiving sets, except communication types 26 | | [ ! | ' ' !
27 { 366 Communications equipment 27 : : : : : : : :
28 | 367 Electronic components and accessories 28 1 | 1 1 | | 1 |
29 | Balance of SIC 36 group | Other electrical machinery equipment and supplies 29 ! ! ! ! ! ! ! !
30 { 371 Motor vehicles and equipment 30 : I 1, : : ,l : :
31372 Aircraft and parts 31 1 i | i ! | 1 |
32 |376 Missiles and space vehicles 32 ! ! ! ! ! ! ! !
33 | Balance of SiC 37 group | Other transportation equipment 33 : : ; [ : l ; ;
34 | 381-2 Scientific and mechanical measuring instruments 34. ! | | 1 | | ( 1
35 | Balance of SIC 38 group | Optical, surgical, photographic, and other instruments 35 ! ! ! ! ! ! ! !
36 | 737 Software 36 L L L L
Other — Specify 1 1 | | 1 [ 1 !
37 37 | ! 1 1 | | | |
38 | TOTAL APPLIED RESEARCH AND DEVELOPMENT COSTS — Sum of lines 1 through 37 — | 38 i N L N




I

) item 9 — COST OF RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY BY STATE

Allocate the total reported in Item 3.A., line 3, columns (4} and {6), by the States in which your various research and development laboratories or facilities are

located. Estimate the costs associated with each State. If necessary, you may report up to 10 percent of your total as “Not distributed by State.”

1997

T"Mil. Thou

Totai funds
(2

Bil.

I

(1

Federal funds
" Mil. "Thou

Bil.

1996

1995

T Mil. TThou

Total funds
(2)

Bil.

(n

Federal funds
" Mil. TThou

Bil.

!

@
Pt
put
w

MT

NE

NV
NH

NJ

NM
NY

NC

ND
OH

oK

OR

PA
RI

sC
SD

™
TX

uT

VA

WA
WV

wi

Key
code
9

27

28
29
30
N

32

33
34
35
36
37
38
39

40
41

42
43

44
45

46 | VT

47
48
49

50

52

1997

" Mik. "Thou

Total funds
2)

Bil.

m
T Mil. TThou

Federal funds

Bil.

1
L

t
1

1996

1995

T Mil. "Thou

Total funds
(2)

Bil.

T"Mil._ T Thou

Federal funds
]

Bil.

2
Il
&

GA

D
L
IN
1A

MD

Key
code
9

01

02 jAK
03 |AZ
04 (AR
05 [CA
06 [CO
07 |CT
08 |DE
09 |DC
10 |FL

11

12 [HI

13
14
15
16

17 _|KS
18 |KY

19

20 [ME

21

22 |MA

23 Ml

24 |MN
25 |Ms
26 (MO

53 |TOTAL COSTS — Sum of lines 1 through 52

PLEASE CONTINUE ON NEXT PAGE

*Not distributed by State
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U.S. DEPARTMENT OF COMMERCE
BUREA!

U OF THE CENSUS

COLLECTING AND COMPILING AGENT FOR
THE NATIONAL SCIENCE FOUNDATION

SURVEY OF INDUSTRIAL RESEARCH AND DEVELOPMENT DURING 1997

Refer to this CENSUS
FILE NUMBER in any
correspondence
pertaining to this report

Section Il - RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE DOMESTIC COMPANY - Continued

Item 10 - ENERGY RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY

* Report expenditures for energy research and 1996 1997 1998
development by type of energy sources.
Include the project cost or portion of project
cost incurred for the purpose of increasing
energy resources or CaD?b'“'ﬂes- These Federal funds Total funds Federal funds Total funds Projected Projected
expenditures should be included in item 3.A., Federal funds total funds
line 3, columns (4) and (6).
. . Key
® Estimate expenditures for energy
research by energy source for 1998. code a @ m @ T 3 T 4
10 ] 8l | Mi. Thou | Bit. ' Mil 'Thou.| Bil. T MiL "Thou | Bil. | Mil. 'Thou.| Bil. | Mil. | Thou.| Bil. ' Mii. ! Thou.
A. Nuclear 1. Fission 01 | , | | | | | | | | x |
2. Fusion 02 | 1 1 i 1 | | i | { t |
3. Total 03 . . . . — .
B. Fossil fuels | 1. Oil 04 X J X | | | i | I I i |
2. Gas 05 | 1 t | | 1 1 | | | | ]
3. Shale 06 . . - . o .
4. Coal | a. Synthetic ! ! ! [ ! ! ! ! ! ! | !
fuels 07 1 | | I 1 | ) | | I | |
— T T T i T T T T T T T T
b. Mining 08 - - . . - L L
c. All other 09 | | I 1 ! I t 1 1 | \ 1
d. Total coal [ 10 ! I i ! i ! ! ! ! ! ! !
- T T T T T T T T T T T T
5. Other fossil fuels 11 N . X N N N N N N N . N
| | | ! | | 1 i | [ | I
6. Total 12 [ | ! 1 | [ 1 | | [ 1 '
C. Geothermal, | 1. Geothermal 13 : : : f } ,l : 1 : i : !
solar,
conserva- 2. Solar 14 : ¢ : : : : : : : : [ :
tion and . 1
P 3. Conservation and | i
utilization utilization 15 ! : ! ! ! ! X : | ; J !
4. Total 16 1 1 1 ! 1 | | i | | | !
1 1 1 [ | 1 [ 1 1 1 1 1
| |
D. All other energy 17 ‘L f : : : : : : 1 I : :
| | | | ! 1 1 | ) [ t |
E. TOTAL - Sum of lines A through D —»| 18 | | ! | ! ! ! ! ! ! ! !
Item 11 - POLLUTION ABATEMENT RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY
e Report expenditures for poliution abatement
by the form of potlution to be abated. Include 1996 1997 1998
the project cost or portion of the project cost
incurred for the purpose of designing poltution
abatement products or product characteristics
or of designing poliution abatement features . .
into processes. These expenditures should be Federal funds Total funds Federal funds Total funds Projected Projected
included in Item 3.A., line 3, columns (4) Federal funds total funds
and (6).
Key
e Estimate expenditures for pollution code (n (2 () (2 3 4
abatement research for 1998. 11 [ Bil. | Mil. ! Thou.| Bil. | Mil. | Thou.| Bil. | Mi. | Thou.] Bil. ' Mil. | Thou.| Bil. | Mi. Thou.| Bil. | Mil. | Thou
A. Air 1. Automotive emissions 01 | | | | i | 1 1 ] 1 1 t
| | [ 1 1 ! | 1 ! 1 1 |
2. Elegtrip power plant | | t ) t ' | | ' | | |
emissions 02 | | . ! ¢ L ' ' L i | I
3. All other 03 | ! 1 | 1 1 1 I | 1 ) 1
4. Total air 04 1 ! | [ 1 1 [ [ 1 ] [ [
T T T T T T T T T T T T
! I 1 t | | t 1 | 1 1 1
B. Water 05 t ! ! | ! ! | 1 1 1 1 !
| 1 t 1 i [ [ 1 [ 1 [ [
. 1 1 I | l I | 1 i | 1 l
C. Solid waste 06 | | | I L | L ! ' L " L
| I | | | | | i [ 1 I |
D. Other 07 1 | 1 1 | 1 ! | 1 ! ! 1
T t T T T T T T T ¥ t T
I t ! t | 1 | | | 1 ! |
E. TOTAL - Sum of lines A through D —| 08 | | ] | | | | | | | L | _t 1




Section Ill - RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE THE DOMESTIC COMPANY WITH COMPANY FUNDS

Item 12 - FOREIGN RESEARCH AND DEVELOPMENT BY COUNTRY 1997
code
Report the amount of total foreign research and development, ltem 3.C., column (5), for the countries with the largest expenditures. . r
If necessary, write in countries not listed. Report the balance of foreign research and development on line 9. 12 | Bil. . Mi.  Thou.
1. Canada 01 | |
2. Germany - 02 | |
3. France 03 : :
4. Japan 04 1 !
5. United Kingdom 05 ! !
6. Puerto Rico 06 : :
7. Other — Specify 1 |
| |
07 | t
8. Other — Specify | !
l |
08 | i
9. Balance not distributed 09 : :
10. TOTAL - Sum of lines 1 through 9 > | 10 1 |
} item 13 - COVERAGE AND OPERATIONAL STATUS
A. Are research and development expenditures for the entire domestic 01 L] Yes L i
enterprise, including subsidiaries, reported on this form? 1302 ] No - Please explain in the "Remarks" section on the back of the page.
B. New owner information
802 Name
603 Address (Number and street)
604 City 805 State 606 ZIP Code
Item 14 - CERTIFICATION - This report is substantially accurate and has been prepared in accordance with instructions
Name of person to contact regarding this report Telephone Area code | Number Extension
Signature of authorized official Title 701 Date

USE REVERSE SIDE FOR REMARKS

SHYVINIY Lo

 abeq
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GENERAL INSTRUCTIONS

Comprehensive and timely information about the
nature and support of corporate research and
development activities is an important component in
the overall assessment of our nation’s scientific and
technological resources. The information you
provide is used to prepare national measures of
industrial research and development (R&D) not
available from any other source. By carefully
completing this report, the accuracy of this
information is assured.

DUE DATE - Please complete and return this form
in the envelope provided within 60 days. Make a
copy for your records.

SURVEY SCOPE - This report covers publicly
traded and privately-owned, nonfarm business firms
in all sectors of the United States economy. It does
not include operations owned by Federal, state or
local governments, nonprofit organizations, or trust
or pension plans.

If your company is owned by a Federal, state or local
government, is a nonprofit organization, or is a trust
or pension plan which performs no activity other
than investments, do not report. Please note in the
remarks section on the back page of the form and
return it.

REPORTING ENTITY - Report research and
development activities for all domestic operations of
your entire consolidated domestic enterprise,
including subsidiaries and divisions. The term
“company” in these instructions refers to the
consolidated domestic enterprise. Report for all parts
of the company located in the 50 states and the
District of Columbia. Report net receipts and
employment figures for all parts of the company,
even those that do not perform R&D, as long as they
are located in the 50 states or the District of
Columbia.

If this form has been directed to a holding company,
report for all subsidiaries and operations under the
ownership and control of the holding company.

If you report separately for a component of this
company based upon an arrangement with the
Census Bureau, please continue to do so.

COVERAGE REVIEW - Check the appropriate box if
this company was owned or controlled by another
company on December 31,1997. If yes, follow the
instructions below:

* |f you have been reporting separately for this
component of the company based upon an
arrangement with the Census Bureau, please
complete the form.

¢ |f your company is owned by a foreigh company,

please complete the form and fill out the new owner

information in Item 13B, page 3.

FORM RD-1L{I}{11-17-97)

e If your company was purchased by another
company on or prior to March 31,1997, please
complete the new owner information in Item 13B,
page 3, sign the form in Item 14, and fax the form to
(301) 457-1318.

o If your company was purchased after March 31,
1997, please complete the form for the months
prior to the purchase of your company, fill out the
new owner information in Item 13B, page 3, and
return the form in the envelope provided.

If you have questions, please call the R&D Survey
staff at (301) 457-4677 to determine whether you are
required to complete the form.

PERIOD COVERED BY THE REPORT - Report
figures for calendar year 1997. Fiscal year data are
acceptable for all items except for employment,
provided your fiscal year ends between September
1997 and March 1998. Please report employment
figures (Items 1B and 2) for the specific times
indicated for these items.

HOW TO REPORT - Report all value figures in
thousands of dollars. If you cannot answer a
guestion from your company records, please
estimate the answer carefully.

Example: 1,123,678,599 dollars.

Bil. Mil. | Thou.

Report | $1 123 | 679

If you estimate your answers in millions of dollars,
please fill the thousands box with zeros.

Example: 1,124

Bil. Mil. | Thou.

Report | $1 124 | 000

FIGURES FOR 1996 PRINTED ON THE FORM - If
your company reported for 1996, entries from that
form have been printed on the present form. If these
figures are incorrect, please revise them. Please
describe in the “Remarks” section the reasons for
any substantial increase or decrease in the 1997
figures entered on this form when compared to
corresponding 1996 figures or changes in the 1996
figures. Examples of such reasons are new
government contracts, acquisitions and divestitures,
and revised accounting method. If you acquired or
disposed of a unit performing an important amount
of research and development during the 2-year
period, please identify the unit in “Remarks,” and
give the total amount of research and development
accounted for by that unit.

ADDITIONAL FORMS - Photocopies of this form
are acceptable. If you require additional forms, write
to the Bureau of the Census, 1201 East 10th Street,
Jeffersonville, IN 47132-0001 or call (812)218-3331.



GENERAL INSTRUCTIONS - Continued

FILING EXTENSIONS - If you cannot complete the
form in 80 days, request an extension of time by:

« calling the Census Touchtone Data Entry System
on 1-800-851-2014 (have your |I0-digit Census File
Number, "CFN", available. The CFNis printed on
the form above your address.)

OR

« writing to the address below (Please include your
IO-digit Census File Number):

Bureau of the Census
1201 East 10th Street
Jeffersonville, IN 47132-0001

ALTERNATIVE REPORTING FORMATS - Along
with the survey form, some companies received a
computer diskette. Reporting your company
information on the diskette is an alternative means
of completing the survey. If you do report on the
diskette do not mail in the paper form.

Receiving your data on diskette benefits us through
reduced processing costs. Please refer questions
concerning operation of the diskette to the Electronic
Reporting Staff at (301} 457-4125.

BURDEN HOUR ESTIMATE - Public reporting
burden for this collection of information is estimated
to average 20 hours per response, including time for
reviewing instructions, searching existing data
sources, gathering and maintaining the data needed,
and completing and reviewing the collection of
information. Send comments regarding the burden
estimates or any other aspects of this collection of
information, including suggestions for reducing this
burden, to Gail A. McHenry, National Science
Foundation, 4201 Wilson Boulevard, Room 485,
Arlington, VA 22230.

Direct QUESTIONS regarding this form to the
Bureau of the Census, Manufacturing and
Construction Division, ATTN.: Special Studies
Branch, Room 2135/4, Washington, DC
20233-6900, call (301)457-1339 or E-mail to
ronald.w.taylor@ccmail.census.gov. (Please
see the instructions for Item 14 on page 11for
E-mail warning.)

DEFINITION OF RESEARCH AND DEVELOPMENT

R&D includes basic and applied research in the
sciences and engineering. It also includes design
and development of new products and processes
and enhancement of existing products and
processes.

R&D includes activities carried on by persons
trained, either formally or by experience, in the
physical sciences such as chemistry and physics,
the biological sciences such as medicine, and
engineering and computer science. R&D includes
these activities if the purpose is to do one or more
of the following things:

1. Pursue a planned search for new knowledge,
whether or not the search has reference to a
specific application. (Basic research)

2. Apply existing knowledge to problems involved
in the creation of a new product or process,
including work required to evaluate possible uses.
(Applied research)

3. Apply existing knowledge to problems involved
in the improvement of a present product or
process. (Development)

Research and development includes the activities
described above whether assigned to separate R&D
organizational units of the company or carried out by
company laboratories and technical groups not part
of an R&D organization. Reporting the R&D activities
of such latter groups may require the use of
estimates for some of your responses,

Activities to be excluded from R&D:
« Routine product testing
« Geological and geophysical exploration
activities

FORM RD-1L{l){11-17-97) Page 3

« Technical services such as:
« quality and quantity control
« technical plant sanitation control

« trouble-shooting in connection with
breakdowns in full-scale production

« Advertising programs to promote or
demonstrate new products or processes

« Assistance in preparation of speeches and
publications for persons not engaged in
research and development.

« Social Science R&D which is defined to
encompass those activities devoted to further
understanding the behavior of groups of
human beings or of individuals as members of
groups. Some of the topics include the
following:

R&D

® Economic R&D

¢ Artificial intelligence and expert systems
R&D

* Consumer, market, and opinion R&D

* Personnel

* Engineering psychology R&D

¢ Management and organization R&D

¢ Actuarial and demographic R&D

® Educational processes and applications

e R&Din law



ITEM BY ITEM INSTRUCTIONS

Section | - GENERAL COMPANY DATA

Item 1 - RECEIPTS AND EMPLOYMENT FOR
THE COMPANY

Item IA - Net Sales, Operating Receipts and
Revenues

Include:

e Sales, operating receipts and revenues from all
domestic operations of the company. This includes
receipts from sales of products and services
provided to other companies, individuals, U.S.
Government agencies, and foreign countries.

e Net selling value of shipments, f.0.b. plant, after

discounts and allowances minus freight charges and

excise taxes

® Revenue from investments, rents, and royalties
only if it is the principal business of the company.
Finance, Insurance and Real Estate companies
should include interest, dividends, commissions
and rental income as part of revenues.

¢ Value of assets sold under a capital lease
agreement

e Export transfers to your foreign subsidiaries
Exclude:

« Sales and other taxes collected and paid directly
to government taxing agencies

« Domestic intra-company transfers

« Receipts from sale of products and services
provided by your foreign subsidiaries

« Income from interest, dividends and
commissions, except for Finance, Insurance and
Real Estate companies

« Other nonoperating income (e.g., royalties)

Item 1 B - Domestic Company Employment
Include:

« The number of full and part-time employees of the
company as defined on Treasury Form 941,
Employer’s Quarterly Federal Tax Return, and
Circular E, Employer’s Tax Guide, if filed for the
entire company.

« The number of employees in all activities in the 50
States and the District of Columbia during the pay
period which includes March 12,1997,

« Persons on paid sick leave, paid holidays, and paid
vacations during the pay period which includes
March 12,1997.

FORM RD-1L{}}{11-17-97)

Report the number of employees, not payroll.

Item 2 - NUMBER OF RESEARCH AND
DEVELOPMENT SCIENTISTS AND ENGINEERS

Scientists and engineers are defined for this survey
as all persons engaged in scientific or engineering
work at a level which requires a knowledge of
physical or life sciences or engineering or
mathematics. Their experience is equivalent to
completion of a 4-year college course with a major
in these fields, regardless of whether or not they
actually hold a degree in this field.

The figure on R&D scientists and engineers will be
obtained primarily from two sources:

1. For company laboratories performing only
research and development, report the number of
scientists and engineers employed in January,
1998.

2. For employees whose activities are not solely
devoted to R&D, report the proportion of their
time that is devoted to R&D. For example, if a
company had the full-time equivalent of 60
scientists and engineers in January 1998 and
one-fourth of their time was charged to R&D
projects, the figure for the number of R&D
scientists and engineers for this company would
be 15.

Item 3 - COSTS INCURRED FOR RESEARCH
AND DEVELOPMENT

P> Source of Funds for Research and
Development Costs

Federal funds
Include:

« Federally-sponsored research and development
performed within the company. Include only the
amount of work done on Federal R&D contracts
or subcontracts in the current year.

« R&D portion of procurement contracts or
subcontracts

Exclude:

e For Item 3A exclude Federal R&D contracts and
R&D portions of procurement contracts that your
company subcontracted to other R&D
organizations. Including these funds would cause
duplication in the statistical totals, which include
data on work actually performed by each
company. Report subcontracted costs in Item 3B.

* Expenditures for independent research and
development {IR&D). These are included in
company funds. (See definition below.)

Company and other funds
Include:

« Company-sponsored research and development
performed within the company and R&D
performed under contract from non-Federal
sources



ITEM BY ITEM INSTRUCTIONS - Continued

Item 3 - COSTS INCURRED FOR RESEARCH
AND DEVELOPMENT - Continued

Company and other funds - Continued

Include:

Costs for independent research and development
(IR&D). We define IR&D funds as R&D performed

by the company for which you anticipate
reimbursement by the government through indirect
charges for the purchase of products or services.
Qualified projects usually have potential interest to
the Department of Defense or other agencies of the
Federal government. These IR&D funds are excluded
from federal funds received for federally-sponsored
research and development contracts.

Costs for which you anticipate reimbursement as
company funds. Report expenditures in the period
for which they are incurred. Do not include the
actual reimbursement.

Item 3A - PERFORMED WITHIN THE COMPANY

P> Types of R&D Costs

Include as R&D costs:

Wages, salaries, and related costs

Materials and supplies consumed

R&D depreciation

Cost of computer software used in R&D activities

Utilities, such as telephone, telex, electricity,
water, and gas

Travel costs and professional dues

Property taxes and other taxes (except income
taxes) incurred on account of the R&D
organization or the facilities they use

Insurance expenses

Maintenance and repair, including maintenance of
buildings and grounds

Company overhead including: personnel,
accounting, procurement and inventory, and
salaries of research executives not on the payroll
of the R&D organization

Exclude as R&D costs:

FORM RD-1L{1}{11-17-97)

Capital expenditures
Patent expenses
Income taxes and interest

R&D performed abroad (see Item 3C), such as in
Canada and Puerto Rico

R&D performed by non-company R&D
organizations of any kind (see Item 3B)

Page 5

o Portion of company-held R&D contracts that are
subcontracted outside the reporting company
(see Item 3B)

« Fellowships, grants, and gifts to promote R&D or
the study of science and engineering

Item 3A.1- Basic Research

Include the cost of research projects which represent
original investigation for the advancement of
scientific knowledge and which do not have specific
immediate commercial objectives, although they
may be in the fields of present or potential interest
to the reporting company.

If your company performs no basic research, please
check the box in item 3A.1 and report zeros in line 1,
columns 4,5, and 6.

Item 3A.2a - Applied Research

Include the cost of research projects which represent
investigation in discovery of new scientific
knowledge and which have specific commercial
objectives with respect to either products or
processes.

Item 3A.2b - Development

Include the cost of projects which represent technical
activity concerned with non-routine problems
encountered in translating research into products or
processes.

Include:

¢ Software development

¢ Design and operation of pilot plants and semi-work
plants

® Engineering activity required to advance the
design of a product or process so it meets specific
functional and economic requirements

¢ Design, construction, and testing of prototypes
and models including test models for defense
contracts

¢ Designs for special manufacturing equipment and
tools

* Preparation of reports, drawings, formulas,
specifications, standard practice instructions, or
operating manuals

Exclude:

« Routine technical services to customers

« Toolmaking and tool tryout

o Production of detailed construction drawings and
manufacturing blueprints

« Pre-production planning



ITEM BY ITEM INSTRUCTIONS - Continued

Item 3A.2c - Total Costs for Applied Research
and Development

Add line 3A.2a and line 3A.2b.

Item 3A.3 - Total Costs for Basic and Applied
Research and Development Performed Within
the Company

Add line 3A.1and line 3A.2c.

Estimating basic, applied, and development
expenditures

If your company does not keep records that can be
allocated to these specific categories, estimate by
the following:

1. Isolate projects that clearly fall into the
development category of R&D costs. If your
company fabricates products, development
activity will include the design, construction, and
testing of prototypes and models. If your
company’s R&D involves the development of a
“process” as in chemicals and petroleum, this
development activity would primarily include the
design and operation of pilot plants or semi-work
plants.

2. Isolate the organizational units which have R&D
activities that can be readily classified based on
the function assigned to the unit. R&D work
performed in production units as well as in
various laboratories is generally classified as
development R&D.

3. Distribute the balance of R&D costs on the basis
of individual projects or on the basis of other
summaries of the work.

Item 3B - OUTSIDE THE COMPANY

Report payments in the form of contracts, grants,
and fellowships made to other industrial firms,
commercial laboratories, consultants, educational
institutions, hospitals, and research institutions or
other organizations.

Federal Funds (column 4): Report R&D activities that
your company subcontracted to other organizations
using federal funds you received for R&D contracts
and R&D portions of procurement contracts.

Company and Other Funds (column 5): Report R&D

activities that your company subcontracted to other

organizations using company or other nonfederal
funds.

Item 3C - FOREIGN

Report the amount of R&D financed by the U.S.
parent or its foreign subsidiaries, including Canada
and Puerto Rico, and performed by company R&D
laboratories, branch plants, or other organizations,
located outside the United States. Foreign
subsidiaries are those outside the 50 States and the
District of Columbia.
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Exclude R&D activities performed by foreign
subsidiaries which were financed by foreign
governments or other outside organizations.

Item 3D - TOTAL

With the exception of “Other funds,” this number
represents company-sponsored R&D. It is
comparable to information reported on Form 10K, if
you report to the Securities and Exchange
Commission.

Add line 3A.3 (column 5), line 3B (column 5), and
line 3C.

Iitem 4 - COMPANY AND OTHER FUNDS,
EXCEPT FEDERAL, FOR RESEARCH AND
DEVELOPMENT PERFORMED WITHIN THE
COMPANY BUDGETED FOR THE YEAR 1998

Report the estimated cost of company and other
nonfederally sponsored R&D that will be performed
within the 50 states and the District of Columbia in
1998. This item is comparable to the 1997 figure
reported in Item 3A.3, column 5.

Section Il - RESEARCH AND DEVELOPMENT
PERFORMED WITHIN THE DOMESTIC
COMPANY

Item 5 - COSTS INCURRED FOR FEDERAL
RESEARCH AND DEVELOPMENT PERFORMED
WITHIN THE COMPANY BY PRINCIPAL
GOVERNMENT AGENCY

Distribute the cost of Federal research and
development work (Item 3A, line 3, columns 1 and 4)
by Federal agency - If exact figures are not available
by agency, please estimate or apportion according to
the number of scientists and engineers working on
the Federal projects and/or the costs of Federal
programs.

Item 6 - COSTS INCURRED FOR RESEARCH
AND DEVELOPMENT PERFORMED WITHIN THE
COMPANY BY MAJOR TYPE OF EXPENSE

If most R&D is performed in units where summaries
are regularly prepared by element of cost, base the
breakdown of research and development costs upon
the records of such units. If existing records do not
yield figures for this item, the item may be
estimated.

Item 6.1- Wages and Salaries

Report the gross earnings paid in calendar year 1995
to employees engaged in R&D (follow the definition
of salaries and wages that is used for calculating the
withholding tax). Include salaries of officers in the
research establishment(s) if a corporation; exclude
payments to proprietor or partners if an
unincorporated concern. (Scientists and engineers
are defined in item 2.) Exclude employee fringe
benefits which are to be reported in Item 6.3 — Other
costs.



ITEM BY ITEM INSTRUCTIONS - Continued

Item 6.2 - Materials and Supplies

Report the delivered cost for all purchased materials
consumed, whether received from other companies,
withdrawn from inventory, or received from other
establishments of this company. Include all work
that was done for your laboratories and other
technical units by non-company organizations (for
example, model construction by a non-company
model shop). Exclude purchases from other R&D
organizations.

Item 6.3 - Other Costs

Include items related to your R&D activities and not
included in Items 6.1 and 6.2. Include utilities, books
and periodicals, property and other taxes, employee
fringe benefits, and company overhead.

Item 7 - FIELDS OF BASIC RESEARCH
PERFORMED WITHIN THE COMPANY

Use the following definitions to help you divide your
company’s basic research into broad research fields.

Item 7.1- Chemistry

Includes inorganic, organo-metallic, organic, and
physical.

Item 7.2 - Engineering (Including metallurgy)

Includes aeronautical (including aerospace and
space technology), chemical, nuclear, civil, electrical,
and mechanical engineering, etc.) and metallurgy
and materials.

Item 7.3 - Geological Sciences

Includes geodesy, hydrology, geochemistry,
seismology, soil sciences, etc.

Item 7.4 - Mathematics

Includes areas such as algebra; foundations and
logic; geometry; numerical analysis, etc.

Item 7.5 - Computer Sciences

Includes activities directed toward enhancing the
understanding of computer structures and
computational processes to provide bases for the
future capabilities for computational solutions of
presently intractable problems.

Item 7.6 - Physics

Includes acoustics; atomic and molecular; condensed
matter; elementary particle; nuclear structure; optics;
plasma.

Item 7.7 - Astronomy

Includes laboratory astrophysics; optical astronomy;
radio astronomy; theoretical astrophysics;
Gamma-ray, neutrino astronomy.
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Item 7.8 - Atmospheric Sciences

Includes aeronomy; solar; weather modification;
extraterrestrial atmospheres; meteorology.

Item 7.9 - Oceanography

Includes biological oceanography; chemical
oceanography; physical oceanography; marine
geophysics.

Item 7.10 - Biological Sciences

Includes all sciences (other than clinical medical
sciences) which deal with life processes, including
plant and animal sciences, biochemistry, cell
biology, nutrition, microbiology, physiology, etc.

Item 7.11- Clinical Medical Sciences

Includes all sciences concerned with the use of
scientific knowledge for the identification, treatment,
and cure of disease including internal medicine,
neurology, preventive medicine and public health,
pathology, pharmacology, psychiatry, dentistry,
veterinary medicine, etc.

Item 7.12 - Other Sciences

To be used for multidisciplinary and interdisciplinary
projects which cannot be classified within one of the
above primary fields of science.

Item 7.13 - Total Basic Research Costs

This should be the same as Item 3.A.1., columns 3
and 6.

Item 8 - APPLIED RESEARCH AND
DEVELOPMENT PERFORMED WITHIN THE
COMPANY BY PRODUCT GROUP

Enter both Federal and total cost of applied R&D by
product group. Costs should be entered in the field
which is the END PRODUCT for the firm performing
the R&D. For example, R&D in very large scale
integrated (VLSI) circuits would be reported by a
semiconductor firm on line 25, electrical industrial
apparatus, if the chips are the final product sold by
the firm. The same type of microelectronic R&D by a
computer firm, however, would be reported on line
22, office, computing and accounting machines, if
the chips are intended to be part of a computer
which is the firm's end product.

Definitions for various fields of applied R&D are
listed in the instructions for ltems 8.1 through 8.37.
For those companies familiar with the Standard
Industrial Classification (SIC), the 1987 SIC codes are
given after each title. Note that the SIC definition
here applies to each field of R&D and effort, and not
necessarily to the overall code in which your
company’s manufacturing output is classified.

Report cost of Federally funded applied R&D by
product group in column 1, and total cost of applied
R&D by product group (also including Federal) in
column 2,



ITEM BY ITEM INSTRUCTIONS - Continued

How To Report Atomic Energy Devices:

Radioactive isotopes and other radiation sources
should be reported in line 8.5.

Partially fabricated reactor fuel element materials
and control rods should be reported in line 8.14.

Nuclear reactors; reactor components and
equipment; core structurals; heat exchangers and
condensers; valves; complete reactor fuel elements

and control rods for use in propulsion, power plants,

and other; and atomic waste casks should be
reported in line 8.17.

Fuel handling equipment, control rod drive
mechanism and components for power plants,
propulsion, and other; pressurizers, components,
and auxiliary equipment; and pumps should be
reported in line 8.23.

Atom smashers (particle accelerators) should be

reported in line 8.29.

e Accessory instrumentation for reactor control
should be reported in line 8.34.

e Hot laboratory equipment and special

instrumentation should be reported in line 8.35.

Item 8.1 - Food and Kindred Products (SIC
20)

Foods and beverages for human consumption
and certain related products such as vegetable
and animal fats and oils, and prepared feeds for
animals and fowls.

Item 8.2 - Textile and Mill Products (SIC 22)

Mill preparation of fibers and mill manufacture of
yarn, thread, twine etc; manufacture of
broadwoven and knit.

Item 8.3 - Lumber and Wood Products (SIC
24)

Includes cutting timber and pulpwood: merchant
sawmills, lath mills, shingle mills, cooperage
stock mills, planing mills, and plywood mills and
veneer mills engaged in producing lumber and
wood basic materials; and establishments
engaged in manufacturing finished articles made
entirely or mainly of wood or related materials.

Item 8.4 - Paper and Allied Products (SIC 26)

Incudes manufacturing of pulps from wood and
other cellulose fibers, and from rags; the
manufacture of paper and paperboard; and the
manufacture of paper and paperboard into
converted products, such as paper coated off the
paper machine, paper bags, paper boxes, and
envelopes. Also included are establishments
primarily engaged in manufacturing bags of
plastic film and sheet.

Item 8.5 - Industrial Inorganic and Organic
Chemicals (SIC 281 and 286)

Includes alkalies and chlorine, industrial gases,
inorganic pigments, and industrial inorganic
chemicals not elsewhere classified (n.e.c.).
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Also includes industrial organic chemicals
including gum and wood chemicals, cyclic crudes,
and cyclic intermediates, dyes, and organic
pigments, and other industrial organic chemicals
n.e.c. Includes radioactive isotopes and other
radiation sources.

Item 8.6 - Plastics Materials and Synthetic
Resins, Synthetic Rubber, Synthetic and
Other Manmade Fibers (SIC 282)

Incudes cellulosic and noncellulosic fibers.
Excludes glass which should be included in
product group 13.

Item 8.7 Drugs (SIC 283)

Medicinal chemicals, biological and botanical
products, and pharmaceutical preparations.

Item 8.8 - Agricultural Chemicals (SIC 287)

Fertilizers, agricultural pesticides, and other
agricultural chemicals.

Item 8.9 - All Other Chemicals (Balance of
SIC 28)

Includes explosives, soaps, glycerins, detergents
and cleaning preparations, paints and varnishes,
toilet preparation, and miscellaneous chemical
products.

Item 8.10 - Petroleum Refining and Related
Industries, Oil and Gas Extraction (SIC 13
and 29)

Excludes geological and geophysical exploration
activities.

Item 8.11- Rubber and Miscellaneous
Plastics Products (SIC 30)

Fabricated rubber such as industrial and
mechanical rubber goods and fabricated plastics
products.

Item 8.12 - Leather and Leather Products
(sic 31)

Includes tanning, currying, and finishing hides
and skins, leather converters, and establishments
manufacturing finished leather and artificial
leather products and some similar products made
of other materials.

Item 8.13 - Stone, Clay, Glass, and Concrete
Products (SIC 32)

Ceramics, glass, clay products, abrasives and
asbestos products, cement, stone products,
concrete products, and other nonmetallic mineral
products.

Item 8.14 - Primary Ferrous Products (SIC
331, 332, 3399, and 3462)

Products of blast furnaces, steel works, rolling
and finishing mills, iron and steel castings and
forgings. Includes partially fabricated reactor fuel
element materials and control rods.




ITEM BY ITEM INSTRUCTIONS - Continued

Item 8.15 - Primary and Secondary
Nonferrous Metals (Balance of SIC 33 and
346)

Primary and secondary smelting and refining of
nonferrous metals, rolled, drawn, and extruded
nonferrous metals products, castings and
forgings.

Item 8.16 - Ordnance, Except Missiles (SIC
348, 3795)

Artillery, small arms, ammunition, tanks and
parts, etc.

Item 8.17 - Fabricated Metal Products (SIC 34
Except 3462, 3463, and 348, Ferrous and
Nonferrous Forgings, Ordnance)

Tinware, hand tools, nonelectric heating apparatus,
fabricated structural metal products, metal
stampings, fabricated wire products, etc., core
structural (barrels, cans, boxes, plates, etc.); heat
exchangers, steam and barometric condensers, and
valves; and nuclear reactors, reactor components
and equipment.

Item 8.18 - Engines and Turbines (SIC 351)

Steam engines, steam gas and hydraulic turbines,
diesel and other internal combustion engines, n.e.c.

Item 8.19 - Farm and Garden Machinery and
Equipment (SIC 352)

Farm machinery, including tractors for farm use.

Item 8.20 - Construction, Mining, and Materials
Handling Machinery and Equipment (SIC 353)

Construction mining and oil field machinery and
equipment, elevators, conveyors, hoists, industrial
trucks, tractors, trailers, and stackers.

Item 8.21- Metal working Machinery and
Equipment (SIC 354)

Machine tools, dies, machine tool accessories,
rolling mill machinery, power-driven hand-tools, and
wire fabricating machinery and equipment.

Item 8.22 - Office, Computing, and Accounting
Machines (SIC 357)

Electronic computing equipment; calculating and
accounting machines; typewriters; other computing
and office machines (except laboratory scales and
balances).

Item 8.23 - Other Machinery, Except Electrical
(Balance of SIC 35)

Special industrial machinery, except metalworking,
such as food products machinery, textile and paper
industries machinery, general industrial machinery
and equipment, and miscellaneous machinery
except electrical. Includes pumps, air and gas
compressors, and industrial process furnaces and
ovens. Includes atomic fuel holding equipment;
control rod drive mechanism and components for
use on nuclear reactors.
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Item 8.24 - Electric Transmission and
Distribution Equipment (SIC 361 and 3825)

Electric measuring instruments and test equipment
power, distribution and specialty transformers,
switchgear and switchboard transformers, etc.

Item 8.25 - Electrical Industrial Apparatus (SIC
362)

Electric motors and generators, motor starters and
controls, carbon and graphite brushes, electrodes.
Nonelectronic capacitors, condensers, and rectifiers.

Item 8.26 - Radio and Television Receiving
Equipment, Except Communication Types (SIC
365)

Radio and television sets, home recorders,
prerecorded magnetic tapes, microphones, speaker
systems, turntables, phonograph records, compact
disc players, etc.

Item 8.27 - Communications Equipment (SIC
366)

Telephone and telegraph apparatus, radio and
television transmitting, signaling, and detection
equipment and apparatus.

Item 8.28 - Electronic Components and
Accessories (SIC 367)

Semiconductors, computer logic modules, computer
chips. solid state electronic devices, integrated
circuits, electronic capacitors, transformers,
connectors, cathode ray tubes, solar cells, solid state
photovoltaic devices, etc.

Item 8.29 - Other Electrical Machinery
Equipment and Supplies (Balance of SIC 36)

Household appliances, electric lighting and wiring
equipment, atom smashers, and miscellaneous
electrical machinery, equipment and supplies.

Item 8.30 - Motor Vehicles and Equipment (SIC
371)

Motor vehicles such as ambulances, fire engines,
personnel carriers, amphibian motor vehicles, truck
and automobile trailers, and motor vehicle parts and
accessories.

Item 8.31- Aircraft and Parts (SIC 372)

Piloted and unpiloted aircraft and parts of all types,
including engines and auxiliary equipment such as
landing gear, de-icing equipment, and other auxiliary
equipment specifically adopted for aircraft. Exclude
radar and radio equipment, electronic sighting
devices and aeronautical instruments which should
be reported in product group 32,



ITEM BY ITEM INSTRUCTIONS - Continued

Item 8.32 - Missiles and Space Vehicles (SIC
376)

Include frames or structures launching and handling
support equipment and work on the missile system
and space as a whole. Exclude electronic guidance
control subassemblies and radar which should be
reported in product group 35.

Item 8.33 - Other Transportation Equipment
(Balance of SIC 37 Except 3795)

Ship building, boat building and repairing, railroad
equipment, motorcycles, bicycles, and parts, etc.
Exclude tanks and tank components which are in
product group 16.

Item 8.34 - Scientific and Mechanical
Measuring Instruments (SIC 381, 382 Part)

Engineering, laboratory, scientific, and research
instruments, and associated equipment; automatic
controls for regulating residential and commercial
environments and appliances; industrial instruments
for measurement, display, and control of process
variables; nonelectric fire detecting systems,
totalizing fluid meters and counting devices;
instruments for measuring and testing electricity and
electrical signals, and radar systems and equipment;
accessory instrumentation for reactor control.

Item 8.35 - Optical, Surgical, Photographic,
Timing and Other Instruments (Balance of SIC
38, SIC 382 Part)

Optical instruments and lenses; surgical and medical
instruments and apparatus; dental equipment and
supplies; ophthalmic goods including contact lenses;
optical fire control equipment; photographic
equipment and supplies including film and motion
picture apparatus; watches, clocks, clockwork
operated devices and parts, appliance timers,
chronometers.

Item 8.36 - Computer Programming, Data
Processing, and Other Computer Related
Services (SIC 737)

Includes computer programming services,
prepackaged software, computer integrated systems
design, computer processing and data preparation
and processing services, information retrieval
services, computer facilities management services,
computer rental and leasing, computer maintenance
and repair.

Item 8.37 - Other
Please write-in the category.

Item 9 - COST OF RESEARCH AND
DEVELOPMENT PERFORMED WITHIN THE
COMPANY BY STATE

Report the cost of R&D for each State in which your
company has research and development
laboratories or facilities. It is not necessary to
calculate separately individual assignments which
may be made outside the home State of a particular
research staff.

As much as 10 percent of the total may, if desired,
be reported in line 52 as “Not distributed by State.”
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Item 10 - ENERGY RESEARCH AND
DEVELOPMENT PERFORMED WITHIN THE
COMPANY

Include all spending for R&D to increase energy
resources or capabilities, including the development
of energy equipment. Energy research and
development can include costs of R&D projects (both
product and process) on exploration, extraction,
transportation, processing, storage, generation
(including conversion), distribution, conservation,
etc., of present, new, or improved forms of energy.
Record energy R&D spending according to type of
energy in Items 10A through 10E.

If R&D spending is for joint or multiple purposes,
estimate and report the portion of cost incurred for
the energy purpose. In the limited number of cases
where the separation of joint (multiple) costs by type
of energy cannot be estimate, include the total cost
of the R&D project when the primary purpose of the
project is energy research and development. If the
project is not primarily for energy research and
development then exclude all of the project cost.

Item 1 0B4 - Coal

“Synthetic fuels” includes programs designed to
convert coal to gaseous and liquid products.
“Mining” is composed of programs for developing
equipment and techniques to improve the
productivity and recovery rates of coal mining.

Item 10C3 - Conservation and Utilization

Includes R&D activities undertaken to reduce
consumption either at the point of energy use or in
the transmission, transportation, storage, and
conversion of energy. Examples of such are R&D
undertaken primarily to reduce fuel consumption in
manufacturing, to improve the efficiency of
transportation of energy products, or to produce an
end product which is more efficient in energy
consumption.

Item 10D - All Other Energy

Includes areas such as wind, waste, hydroelectric,
etc. Also include in this category the development of
energy equipment which cannot be readily classified
in Items 10A through 10C.

Item 1I- POLLUTION ABATEMENT RESEARCH
AND DEVELOPMENT PERFORMED WITHIN THE
COMPANY

Includes R&D spending for the purpose of reducing
or eliminating the emission of pollutants. “Pollution”
refers to the emission of pollutants to the outside of
a firm's property or activities; “abatement” includes
prevention, treatment, or recycling.

Exclude costs:
« to contribute to environmental aesthetics

« to increase equipment durability in corrosive
environments

e to conserve energy (include as energy R&D in
item 5.3.)

« to conserve natural resources
. to increase employee comfort, safety, and health



ITEM BY ITEM INSTRUCTIONS - Continued

If the only purpose of the R&D spending is pollution
abatement, include the total expenditures on the
project. If pollution abatement is only one of several
purposes, report only the R&D costs associated with
pollution abatement. When the separation of joint
costs is not feasible, include the total R&D costs for a
project if the purpose is primarily (more than 50
percent) for pollution abatement.

If the project is not primarily for pollution abatement
purposes, exclude all of the project costs. Also
exclude project costs if expected pollution
abatement benefits are obtained at no extra cost.

Item1 1A - Air

1. Automotive emissions includes all R&D efforts
undertaken to reduce exhaust emissions from
automobiles.

2. Electric power plants emissions includes efforts
directed toward reducing airborne emissions from
electric power plants.

3. “All other” includes efforts directed at removing
sulfur oxide, nitrogen oxides and particulates, and
other fossil-fuel pollutants from the atmosphere.

Item 11B - Water

Includes R&D spending on water recirculation or
thermal pollution abatement, etc.

Item 1 1C - Solid Waste

Includes R&D spending on waste compacting
devices, etc.

Item 11 D - Other

Includes R&D spending on pollution abatement from
noise and radiation, etc.
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Section Ill - RESEARCH AND DEVELOPMENT
PERFORMED OUTSIDE THE DOMESTIC
COMPANY WITH COMPANY FUNDS

This section of the report form covers the R&D
reported in item 3.C of section I, on page one.

Item 12 - FOREIGN RESEARCH AND
DEVELOPMENT BY COUNTRY

Allocate the totals reported in Iltem 3.C., column 5 by
the country in which your various research and
development takes place. Estimate the costs
associated with each country. If necessary, you may
write in countries not listed.

Item 13 - COVERAGE AND OPERATIONAL
STATUS

Item 13A

Check the appropriate box if the domestic company

expenditures on this form, including all subsidiaries,
have R&D. If no, please explain in remarks section or
in a transmittal letter.

Item 13B

Provide the name and address of the new owner. In
the “Remarks” section, specify change or correction,
e.g., wholly-owned subsidiary of ABC Company,

“merger with XYZ Company”, “acquired by 123
Corporation”.

Item 14 - CERTIFICATION

Report the name and telephone number of the
person to contact regarding this report. Please sign
and date the form.

If you wish to correspond by E-mail, please provide
your E-mail address in the “Remarks” section.

WARNING CONCERNING ELECTRONIC MAIL -
The Internet is NOT a secure means of transmitting
information unless it is encrypted. If you choose to
communicate with the Census Bureau via electronic
mail, the Census Bureau cannot guarantee the
privacy of the information while transmitted, but will
safeguard it in accordance with Title 13. Be advised
that making inquires regarding this survey via
electronic mail may divulge your participation in this
survey.

Y7U.S. GOVERNMENT PRINTING OFFICE: 1997 -650-105/60043



PLEASE RETURN BY:

OMB No. 3145-0027: Approval Expires 1/31/99

NOTICE-Your report to the
Census Bureau is confidential
by law (title 13, US. Code).
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U.S. DEPARTMENT OF COMMERCE

BUREAU OF THE CENSUS
SURVEY OF INDUSTRIAL RESEARCH AND
DEVELOPMENT DURING 1997

The instructions and definitions
on this form are not complete.

Please read the enclosed
instruction sheet before
completing this form.

RETURN TO
v

BUREAU OF THE CENSUS
1201 East 10th Street
Jeffersonville, IN 47132-0001

U.S. Code).

Data supplied in items 2A
and B and in item 3A.3,
columns 1 and 3 for 1997
on this form will satisfy the
mandatory reporting
requirements (title 13,

FROM THE DIRECTOR
BUREAU OF THE CENSUS

We have enclosed your company’s report form and instructions for the 1997 “Survey of
Industrial Research and Development.” Please read the definition of R&D on page 2
of the form and review Item 1. If your company does not conduct R&D, please call the
Touchtone Data Entry system (TDE) to report on 1-800-851-2014.

If your company conducted research and development in 1997, please review
the instructions, complete the form, and return it within 60-days. Federal law
requires your response to four items identified on the form. Your voluntary response to
all other items are needed to assure useful results.

This survey provides information for examining R&D tax credits which may allow some
businesses to reduce their Federal tax burden. The data assist public officials in
allocating research funding by state which may well benefit companies like yours.
Analysts also use the results to compare R&D spending in this country with others to
ensure that U.S. businesses are not at a competitive disadvantage.

Information you report should cover the domestic operations of your consolidated
enterprise for calendar year 1997. We recognize that providing this information is a
burden, and we have worked hard to minimize it. For example, if you do not have book
records for any item, you may provide carefully prepared estimates. The law that
authorizes this survey (Title 13, United States Code) requires that we keep your report in
full confidence. Only sworn Census Bureau employees will see your information, and
they will use it only for statistical purposes.

We conduct this survey with National Science Foundation (NSF) support. We have
enclosed a letter from the Director of the NSF encouraging your response to the survey.
If you have any questions, please call my staff on 301-457-1339. Thank you in advance
for your cooperation.

Sincerely,

Martha Farnsworth Riche

PLEASE OPEN AND BEGIN THE SURVEY WITH ITEM 1.
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GENERAL INSTRUCTIONS

Comprehensive and timely information about the
nature and support of corporate research and
development activities is an important component in
the overall assessment of our nation’s scientific and
technological resources. The information you
provide is used to prepare national measures of
industrial research and development (R&D) not
available from any other source. By carefully
completing this report, the accuracy of this
information is assured.

DUE DATE - Please complete and return this form
in the envelope provided within 60 days. Make a
copy for your records.

SURVEY SCOPE - This report covers publicly
traded and privately-owned, nonfarm business firms
in all sectors of the United States economy. It does
not include operations owned by Federal, state or
local governments, nonprofit organizations, or trust
or pension plans.

If your company is owned by a Federal, state or local
government, is a nonprofit organization, or is a trust
or pension plan which performs no activity other
than investments, do not report. Please note in the
remarks section on the back page of the form and
return it.

REPORTING ENTITY - Report research and
development activities for all domestic operations of
your entire consolidated domestic enterprise,
including subsidiaries and divisions. The term
“company” in these instructions refers to the
consolidated domestic enterprise. Report for all parts
of the company located in the 50 states and the
District of Columbia. Report net receipts and
employment figures for all parts of the company,
even those that do not perform R&D, as long as they
are located in the 50 states or the District of
Columbia.

If this form has been directed to a holding company,
report for all subsidiaries and operations under the
ownership and control of the holding company.

COVERAGE REVIEW - Check the appropriate box if
this company was owned or controlled by another
company on December 31,1997. If yes, follow the
instructions below:

« If your company is owned by a foreign company,
please complete the form and fill out the new owner
information on the back page of the form.

« If your company was purchased by another
company on or prior to March 31,1997, please
complete the new owner information on the back
page of the form, sign the form in Item 6, and fax the
form to (301)457-1318.

« If your company was purchased after March 31,
1997, please complete the form for the months
prior to the purchase of your company, fill out the
new owner information on the back page of the
form, and return the form in the envelope
provided.

If you have questions, please call the R&D Survey
staff at (301) 457-4677 to determine whether you are
required to complete the form.

FORM RD-1A{l){11-12-97) Page 2

PERIOD COVERED BY THE REPORT - Report
figures for calendar year 1997. Fiscal year data are
acceptable for all items except for employment,
provided your fiscal year ends between September
1997 and March 1998. Please report employment
figures (Items 2B and 2C) for the specific times
indicated for these items.

HOW TO REPORT - Report all value figures in
thousands of dollars. If you cannot answer a
guestion from your company records, please
estimate the answer carefully.

Example: 1,123,678,599 dollars.
Bil. Mil. | Thou. | Dol.

Report | $1 123 | 679 | 000

If you estimate your answers in millions of dollars,
please fill the thousands box with zeros.

Example: 1,124
Bil. Mil. | Thou. | Dol.

Report | $1 124 | 000 | 000

ADDITIONAL FORMS - Photocopies of this form
are acceptable. If you require additional forms, write
to the Bureau of the Census, 1201 East 10th Street,
Jeffersonville, IN 47132-0001 or call (812) 218-3331.

FILING EXTENSIONS - If you cannot complete the
form in 60 days, request an extension of time by:

« calling the Census Touchtone Data Entry System
on 1-800-851-2014 (have your 10-digit Census File
Number, "CFN", available. The CFN is printed on
the form above your address.)

OR

. writing to the address below (Please include your
lo-digit Census File Number):

Bureau of the Census
1201 East 10th Street
Jeffersonville, IN 47132-0001

BURDEN HOUR ESTIMATE - Public reporting
burden for this collection of information is estimated
to average 1 hour per response, including time for
reviewing instructions, searching existing data
sources, gathering and maintaining the data needed,
and completing and reviewing the collection of
information. Send comments regarding the burden
estimates or any other aspects of this collection of
information including suggestions for reducing this
burden to Gail A. McHenry, National Science
Foundation, 4201 Wilson Boulevard, Room 485,
Arlington, VA 22230.

Direct QUESTIONS regarding this form to the
Bureau of the Census, Manufacturing and
Construction Division, ATTN.: Special Studies
Branch, Room 2135/4, Washington, DC
20233-6900, call {301)457-1339 or E-mail to
ronald.w.taylor@ccmail.census.gov. (Please
see the instructions for Item 6 on page 6 for
E-mail warning.)



DEFINITION OF RESEARCH AND DEVELOPMENT

R&D includes basic and applied research in the
sciences and engineering: it also includes design
and development of new products and processes
and enhancement of existing products and
processes.

R&D includes activities carried on by persons
trained, either formally or by experience, in the
physical sciences such as chemistry and physics,
the biological sciences such as medicine, and
engineering and computer science. R&D includes
these activities if the purpose is to do one or more
of the following things:

1. Pursue a planned search for new knowledge,
whether or not the search has reference to a
specific application. (Basic research)

2. Apply existing knowledge to problems involved
in the creation of a new product or process,
including work required to evaluate possible uses.
(Applied research)

3. Apply existing knowledge to problems involved
in the improvement of a present product or
process. (Development)

Research and development includes the activities
described above whether assigned to separate R&D
organizational units of the company or carried out by
company laboratories and technical groups not part
of an R&D organization. Reporting the R&D activities
of such latter groups may require the use of
estimates for some of your responses.

Activities to be EXCLUDED from R&D:

Routine product testing
Geological and geophysical exploration
activities
Technical services such as:
« quality and quantity control
« technical plant sanitation control

« trouble-shooting in connection with
breakdowns in full-scale production

. Advertising programs to promote or
demonstrate new products or processes

e Assistance in preparation of speeches and
publications for persons not engaged in
research and development.

® Social Science R&D which is defined to
encompass those activities devoted to further
understanding the behavior of groups of
human beings or of individuals as members of
groups. Some of the topics include the
following:

* Personnel R&D
e Economic R&D

¢ Artificial intelligence and expert systems
R&D

* Consumer, market, and opinion R&D
* Engineering psychology R&D

e Management and organization R&D
* Actuarial and demographic R&D

* Educational processes and applications
R&D

e R&D in law

ITEM BY ITEM INSTRUCTIONS

Item 1 - CHECK FOR RESEARCH AND
DEVELOPMENT

Check the box that best describes the R&D activities
of your company. If your company performed R&D
in 1997 then check box 201 and continue with Item 2.

If your company did not conduct R&D in 1997 then
call the Census Touchtone Data Entry system
at 1-800-851-2014 to complete the survey.
Have your |O-digit Census File Number (CFN) ready
before calling. The CFN is located above the address.
This system will allow you to report that your
company performed no R&D in 1997. Do not mail in
the form.

Alternatively, check the appropriate box, 203, on the
form. Do not complete the data items. Go to Item 6,
sign and return the form in the envelope provided.
You must call or mail in the form to complete
your reporting requirements for the survey.

Item 2 - RECEIPTS, EMPLOYMENT AND
NUMBER OF SCIENTISTS AND ENGINEERS FOR
COMPANY

FORM RD-1A({1}{11-12-97)
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Item 2A -~ Net Sales, Operating Receipts and
Revenues

Include:

« Sales, operating receipts and revenues from all
domestic operations of the company. This includes
receipts from sales of products and services
provided to other companies, individuals, U.S.
Government agencies, and foreign countries.

« Net selling value of shipments, f.o.b. plant, after
discounts and allowances minus freight charges and
excise taxes

o Revenue from investments, rents, and royalties
only if it is the principal business of the company.
Finance, Insurance and Real Estate companies
should include interest, dividends, commissions
and rental income as part of revenues.

« Value of assets sold under a capital lease
agreement

o Export transfers to your foreign subsidiaries



ITEM BY ITEM INSTRUCTIONS - Continued

Item 2A - Net Sales, Operating Receipts and Item 3 - COSTS INCURRED FOR RESEARCH
Revenues - Continued AND DEVELOPMENT
Exclude: P> Source of Funds for Research and

Development Costs
e Sales and other taxes collected and paid directly

to government taxing agencies Federal funds
¢ Domestic intra-company transfers Include:
* Receipts from sale of products and services « Federally-sponsored research and development
provided by your foreign subsidiaries performed within the company. Include only the
amount of work done on Federal R&D contracts
¢ Income from interest, dividends and or subcontracts in the current year.
commissions, except for Finance, Insurance and )
Real Estate companies « R&D portion of procurement contracts or
subcontracts

e Other nonoperating income (e.g., royalties) Exclud
xclude:

Item 2B - Domestic Company Employment
¢ For Item 3A exclude Federal R&D contracts and

Include: R&D portions of procurement contracts that your
company subcontracted to other R&D
e The number of full and part-time employees of the organizations. Including these funds would cause
company as defined on Treasury Form 941, duplication in the statistical totals, which include
Employer's Quarterly Federal Tax Return, and data on work actually performed by each
Circular E, Employer's Tax Guide, if filed for the company. Report subcontracted costs in Item 3B.

entire company.
¢ Expenditures for independent research and

e The number of employees in all activities in the 50 development (IR&D). These are included in
States and the District of Columbia during the pay company funds. (See definition below.)
period which includes March 12,1997.

Company and other funds

* Persons on paid sick leave, paid holidays, and paid

vacations during the pay period which includes Include:

March 12,1997.
* Company-sponsored research and development

Report the number of employees, not payroll. performed within the company and R&D
performed under contract from non-Federal
Item 2C - Number of Research and sources

Development Scientists and Engineers ]
* Costs for independent research and development

Scientists and engineers are defined for this survey (IR&D). We define IR&D funds as R&D performed

as all persons engaged in scientific or engineering by the company for which you anticipate

work at a level which requires a knowledge of reimbursement by the government through indirect
physical or life sciences or engineering or charges for the purchase of products or services.
mathematics. Their experience is equivalent to Qualified projects usually have potential interest to
completion of a 4-year college course with a major the Department of Defense or other agencies of the
in these fields, regardless of whether or not they Federal government. These IR&D funds are excluded
actually hold a degree in this field. from federal funds received for federally-sponsored

research and development contracts.
The figure on R&D scientists and engineers will be

obtained primarily from two sources: ¢ Costs for which you anticipate reimbursement as
company funds. Report expenditures in the period

1. For company laboratories performing only for which they are incurred. Do not include the

research and development, report the number of actual reimbursement.

scientists and engineers employed in January,

1998. Item 3A - PERFORMED WITHIN THE COMPANY
2. For employees whose activities are not solely

devoted to R&D, report the proportion of their ’ Types of R&D Costs

time that is devoted to R&D. For example, if a Include as R&D costs:

company had the full-time equivalent of 60

scientists and engineers in January 1998 and . Wages, salaries, and related costs

one-fourth of their time was charged to R&D ' '

scientists and engineers for this company would

be 15. « R&D depreciation

FORM RD-1A{1}{11-12-97) Page 4



Item 3A - PERFORMED WITHIN THE COMPANY -

ITEM BY ITEM INSTRUCTIONS - Continued

Continued

P> Types of R&D Costs - Continued

Include as R&D costs — Continued:

Cost of computer software used in R&D activities

Utilities, such as telephone, telex, electricity,
water, and gas

Travel costs and professional dues

Property taxes and other taxes (except income
taxes) incurred on account of the R&D
organization or the facilities they use

Insurance expenses

Maintenance and repair, including maintenance of
buildings and grounds

Company overhead including: personnel,
accounting, procurement and inventory, and
salaries of research executives not on the payroll
of the R&D organization

Exclude as R&D costs:

Capital expenditures
Patent expenses
Income taxes and interest

R&D performed abroad (see Item 3C), such as in
Canada and Puerto Rico

R&D performed by non-company R&D
organizations of any kind (see Item 3B)

Portion of company-held R&D contracts that are
subcontracted outside the reporting company
(see Item 3B)

Fellowships, grants, and gifts to promote R&D or
the study of science and engineering

Item 3A.1- Basic Research

Include the cost of research projects which represent
original investigation for the advancement of
scientific knowledge and which do not have specific
immediate commercial objectives, although they
may be in the fields of present or potential interest
to the reporting company.

If your company performs no basic research, please
check the box in item 3A.1 and report zeros in line 1,
columns 1, 2 and 3.

Item 3A.2a - Applied Research

Include the cost of research projects which represent
investigation in discovery of new scientific
knowledge and which have specific commercial
objectives with respect to either products or
processes.

FORM RD-1A(1}{11-12-97)
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Item 3A.2b - Development

Include the cost of projects which represent technical
activity concerned with non-routine problems
encountered in translating research into products or
processes.

Include:

Software development

Design and operation of pilot plants and semi-work
plants

Engineering activity required to advance the
design of a product or process so it meets specific
functional and economic requirements

Design, construction, and testing of prototypes
and models including test models for defense
contracts

Designs for special manufacturing equipment and
tools

Preparation of reports, drawings, formulas,
specifications, standard practice instructions, or
operating manuals

Exclude:

Routine technical services to customers

« Toolmaking and tool tryout

Production of detailed construction drawings and
manufacturing blueprints

« Pre-production planning

Item 3A.2c - Total Costs for Applied Research
and Development

Add line 3A.2a and line 3A.2b.

Item 3A.3 - Total Costs for Basic and Applied
Research and Development Performed Within
the Company

Add line 3A.1 and line 3A.2c.

Estimating basic, applied, and development
expenditures

If your company does not keep records that can be
allocated to these specific categories, estimate by
the following:

1.

Isolate projects that clearly fall into the
development category of R&D costs. If your
company fabricates products, development
activity will include the design, construction, and
testing of prototypes and models. If your
company’'s R&D involves the development of a
“process” as in chemicals and petroleum, this
development activity would primarily include the
design and operation of pilot plants or semi-work
plants.

Isolate the organizational units which have R&D
activities that can be readily classified based on
the function assigned to the unit. R&D work
performed in production units as well as in
various laboratories is generally classified as
development R&D.

. Distribute the balance of R&D costs on the basis

of individual projects or on the basis of other
summaries of the work.



ITEM BY ITEM INSTRUCTIONS - Continued

Item 3B ~ OUTSIDE THE COMPANY

Report payments in the form of contracts, grants,
and fellowships made to other industrial firms,
commercial laboratories, consultants, educational
institutions, hospitals, and research institutions or
other organizations.

Federal Funds (column 1): Report R&D activities that
your company subcontracted to other organizations
using federal funds you received for R&D contracts
and R&D portions of procurement contracts.

Company and Other Funds (column 2): Report R&D

activities that your company subcontracted to other
organizations using company or other nonfederal
funds.

Item 3C - FOREIGN

Report the amount of R&D financed by the U.S.
parent or its foreign subsidiaries, including Canada
and Puerto Rico, and performed by company R&D
laboratories, branch plants, or other organizations,
located outside the United States. Foreign
subsidiaries are those outside the 50 States and the
District of Columbia.

Exclude R&D activities performed by foreign
subsidiaries which were financed by foreign
governments or other outside organizations.

Item 3D - TOTAL

With the exception of “Other funds,” this number
represents company-sponsored R&D. It is
comparable to information reported on Form 10K, if
you report to the Securities and Exchange
Commission.

Add line 3A.3 (column 2), line 3B (column 2), and
line 3C.

Item 4 - COMPANY AND OTHER FUNDS,
EXCEPT FEDERAL, FOR RESEARCH AND
DEVELOPMENT PERFORMED WITHIN THE
COMPANY BUDGETED FOR THE YEAR 1998

Report the estimated cost of company and other
nonfederally sponsored R&D that will be performed
within the 50 states and the District of Columbia in
1998. This item is comparable to the 1997 figure
reported in Item 3A.3, column 2.

FORM RD-1A{I} {1 |-12-97)

Item 5A - COVERAGE AND OPERATIONAL
STATUS

Check the appropriate box indicating whether or not
R&D costs for the entire consolidated domestic
enterprise, including subsidiaries were reported on
this form. If no, please explain in the remarks
section.

Check the appropriate box whether this company
was owned or controlled by another company on
December 31,1997. If yes, please report the month
and year your company was acquired and fill out the
new owner information in ltem 5B. Please see
“COVERAGE REVIEW” in the General Instructions for
a description of how to proceed in filling out the
form.

Item 5B - NEW OWNER INFORMATION

If the company was owned or controlled by another
company on December 31,1997, provide the name
and address of the new owner. In the “Remarks”
section, specify the change or correction, e.g.,
wholly-owned subsidiary of ABC Company”, “merger
with XYZ Company”, "acquired by 123 Corporation”.

CHECK ITEM

Mark “Yes” or “No” as appropriate for each of the
checks in this item. If the answer is “No” provide an
explanation in the remarks section.

Item 6 -~ CERTIFICATION

Report the name and telephone number of the
person to contact regarding this report. Please sign
and date the form.

If you wish to correspond by E-mail, please put your
E-mail address in the remarks section.

WARNING CONCERNING ELECTRONIC MAIL: The
Internet is not a secure means of transmitting
information unless it is encrypted. If you choose to
communicate with the Census Bureau via electronic
mail, the Census Bureau cannot guarantee the
privacy of the information while transmitted, but will
safeguard it in accordance with Title 13. Be advised
that making inquiries regarding this survey via
electronic mail may divulge your participation in this
survey.
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